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PREFACE TO THE FOURTH EDITION. 



Tns fact that, within & little over two years, ii 
largo edition of this manual has been exhausted, is 
gratifying proof of the increased favor with which 
it is regarded by the medical profession. The 
Author has been thereby incited to endeavor to 
make it still more acceptable by a thorough revision. 

The present edition contains some important 
modiiicatious and considerable additions. A notable 
improvement is the introduction of diagrammatic 
illustrations, which will enhance the usefulness of 
the work. 

Nkw Yokk, October, 18S5. 



Tigs. 1, 2, 3, and 4 are borrowed, with niodifiea- 
tions, from Ilundbuch und Atlas der topograpliisi^hon 
percuasion, von Dr. Adolf Weil, ProfcMdi' un der 
Universitat ETeidelberg. 



PREFACE TO THE THIRD EDITION. 



Ih the revision of this manual for a third edition, 
it has been deemed advisable, as in the previous 
editions, to restrict its ecope to auscultation and 
perCDssion considered chiefly with reference to their 
practical application, and to present these with as 
much condensation as possible. Tn the present 
edition, the modes by which pulmonary signs may 
he reproduced in the lunge removed from the body, 
and by artificial illustrations, have been briefly stated. 
The author has also introduced some practical points 
kindly suggested by his friend and colleague, Pro- 
fessor Janeway. The speedy exhaustion of the 
second edition may, perhaps, be fairly regarded as 
evidence, not alone of the usefulness of the work to 
the medical student and practitioner, but of an 
increasing appreciation of the importance of the 
study of auscultation and percussion, as well as of 
the analytical method by which the study is facili- 
tated, and knowledge of the physical signs made 
readily available in diagnosiB. 

Mbw York, March, 188H, 



PKEFACE TO THE SECOND EDITION. 



This work contains the BubBtance of the leBsona 
which the Author has for many years given, in con- 
nection with practical instruction in auscultation 
and percussion, to private claaeeB composed of 
medical studentB and practitionere. 

In hifi courBes of practical instruction his plan has 
been, Ist. To simplify the subject as much as pos- 
sible, avoiding all needlcBS refineraentB ; 2d. To 
consider the distinctive characters of the different 
physical signs as determined, not by analogies, nor 
by deductions from physics, but hy analysis, and as 
based especially on variations in the intensity, pitch, 
and quality of sounds; 3d. To impress the fact that 
the significance of physical signs relates to certain 
physical conditions, and the importance of a familiar 
acquaintance with these conditions, as well as with 
the distinctive characters of the signs by which they 
are represented; 4th. To enforce the necessity of 
ButBcient study of the physical conditions and the 
signs of health, as a sine qua non for success in the 
study of the physical diagnosis of diseases ; and, 5th. 
To waive discussion of the mechanism of signs. 
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whenever this is open for discussion, taking the 
ground that our knowledge of the significance of 
signs rests solely on the constancy of their connection 
with the physical conditions which they represent. 

This plan, of which the utility has been confirmed 
by continued experience, has been followed through- 
out the present volume, and the favor with which 
the work has been received has seemed to show that 
no radical changes were required. In revising it 
for a second edition, therefore, the Author has con- 
fined himself to such additions as seemed likely to 
render it more useful not only to students engaged 
in the practical study of the subject, but also to 
practitioners as a handbook for ready reference. 

New York, January, 1880. 
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Physical Exploration. 

The physical esploratiiiu of tbe chest embraces six 

Eifierent methods, namely : auscultation, percussion, 

^spection, palpation, mensuration, and succussion. 

Pf these, auscultation and percussion, dealing with 
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souiiJb, involve tlie sense of hearing. In iiereussion, 
the sounds are produced by Btriking upon the walls 
of the chest; in auscultation, they are caused by 
acts of breathing, speaking, and coughing. 

The sounds in auscultation and percussion are, 
Ist, normal or healthy sounds, being produced 
when there is no tlisease of the chest; and, 2dj ab- ' 
norma! or morbid sounds, being produced wheu the 
ehest is the seat of disease. The sounds, healthy 
and morbid, constitute what are known as phyaical 
signs, frequently, for the sake of brevity, the term 
signs, without the word physical, is used to denote 
these sounds. Conventionally, physical signs, or 
signs, are terms enjployed in a sense of contradis- 
tinction to the term symptoms. The signs are dis- 
tinguished, of course, as normal or healthy, and 
abnormal or morbid. 

The aoiuida which constitute signs represent cer- 
tain physical conditions pertaining to the chest. 
The normal or healthy signs represent physical con- 
ditions existing when the organs are not aflected by - 
disease; the abnormal or morbid signs represent 
physical conditions which are deviations from those 
of health, being incident to the various diseases of 
the chest. The physical conditions represented by 
signs may be distinguished as normal or healthy, 
and abnormal or morbid conditions. 

The representation of healthy and morbid physical 
conditions by certain healthy and morbid signs is 
established by having ascertained a constancy of 
association of the signs with the conditions. This 
constancy of association is ascertained by observa- 
tion or experience. The sounds obtained by per- 



PHYSICAL EXPIOBATION. 

euaeioii and aiiscultatioti in health are thereby 
eetablished signs of healthy conditions, and the 
sounds obtained only in cases of disease are thereby 
established signs of morbid conditions. Our knowl- 
edge of certain sounds as the signs of certain phy- 
sical conditions can have no reliable basis other 
than the constancy of the connection of the former 
with the latter. This constancy of connection is 
determined by the study of the sounds during !ife 
and examination of the organs after death. The 
existence of certain conditions is not to be inferred 
from the characters of certain sounds until the con- 
nection of the sounds with the conditions has been 
ascertained by experience; then, and then only, are 
the sounds to be reckoned as signs of these condi- 
tions, 80, also, it is not to be inferred from certain 
physical conditions found after death, that certain 
sounds must have been produced during life, until 
the connection between the conditions and the 
sotiDds has been ascertained by experieuee. In 
other words, our knowledge of signs as represent- 
ing physical conditions, can rest on no other than a 
purely empirical foundation. 

Our knowledge of the signs representing the phy- 
sical conditions in health and disease, thanks to the 
labors of Lueiiuec, and of those who have followed 
iu his footsteps, has been brought to great perfec- 
tion. The practical object of this knowledge is to 
determine by means of auscultation and percussion, 
together with the other methods of exploration, the 
existence of either healthy or morbid physical condi- 
tions, and to discriminate the latter from each other; 
that is to say, the practical object is diagnosis. The 
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Bigiis now known to represent pliyeicttl contlitions, 
healthy and morbid, taken in connection with sjmii- 
! toma and pathological laws, render, for the moat part, 
the diagnofiis of diseases of the chest easy and posi- 
tive. Hence, it becomes the duty of the medical 
student and practitioner to give to auscultation and 
percussion attention sufficient, at least, for their 
practical application to the diagnosis of the diseaBea 
commonly met with in medical practice; and this 
duty is the more imperative because it involves 
neither peculiar difficulties nor great labor. In 
entering upon the undertaking it is important to 
consider the requirements for the successful study 
of this province of practical medicine. Theae 
requirements relate to; 1st, the anatomy and phy- 
siology of the chest ; 2d, the morbid phyaical con- 
ditions incident to the different disenaee of the chest; 
3d, the distinctive character of healthy and morbid 
signs; and, 4th, the aignificanee of the signs aa re- 
garda the physical conditions which they severally 
represent. 

Anatomy and Physiology of the Respiratory Organs. 

The neeeaaity of a knowledge of the aiiatomy and 
phyaiology of the chest, aa a requirement for the 
study of auscultation and percussion, together with 
the other methods of physical exploration, is too 
obvious to need any diaeussion. The physical con- 
ditions of health must be known aa preparatory for 
appreciating the physical conditions of disease. It 
would be absurd to think of studying the latter until 
the former are known. The student, therefore, who 
is not acquainted with the anatomy and physiology 
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of the chest, must defer entering upon the study of 
physical diagnosis aotil this requirement is fulfilled. 
Familiarity with the morbid physical conditions is 
necessary; and for the advanced medical student or 
the practitioner it is advisable to refresh the memory 
with a reviewal of certain anatomical and physio- 
logical points before beginning the study of auscul- 
tation and percussion. These points, relating espe- 
cially to the physical conditions of health, cannot be 
considered in this work. A simple enumeration of 
them can only be introduced, the reader being re- 
ferred for details to treatises on anatomy and phy- 



Important anatomical conditions relate to the 
bones of the chest, namely, the general conforma- 
tion of the thorax; the differences in respect of the 
obliquity of the ribs from above downward; the' 
direction of the costal cartilages, their connection 
with the sternum, and the angles formed by the 
junction of the ribs and cartilages; the difterences 
in width of the intercostal spaces in the upper, 
middle, and lower portions of the anterior, lateral, 
and posterior aspects of the thorax, together with 
the relations of the scapula and clavicle. The rela- 
tive thickness of the muscular covering of the chest 
in ditt'erent situations is to be considered, and, in 
women, the varying size of the mamrofe. The at- 
tachments of the diaphragm to the thoracic walls, 
and its relations to the organs below, aa well as 
above it, are points of importance. Figs. 1, 2, 3, 4. 
Important physiological conditions relate to the 
parts which the ribs, costal cartilages, sternum, and 
diaphragm severally play in the movements of respi 
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ration. The ilitferencea, in respect of these move- 
ments, in tranquil and in forced breathing. The 
contrast between the two boxgs, and between early 
and advanced life, are {'ointa to be studied. Other 
points are, the frecjucncj of the reepirationB in 
health, and tiie relative duration, rapidity, and 
force of the inspiratory and the expiratory move- 
ments. 

Certain anatomical and physiological pninta per- 
tain to the organs within the chest. The more 
important of these, relating to normal physical con- 
ditions, are the following: Ist, as regards the lungs, 
the connections of the pleura, and the sraoothnesa 
of the pleural surfaces in contact with each other; 
the relatione of the apex and base of each lung to 
the chest-walls, and the differences of the two lungs 
in this respect; the relative spaces occupied respec- 
tively by the two lobes of the loft, and the three 
lobes of the right lung; the situation of the inter- 
lobar fissures in either side on the posterior, lateral, 
and anterior aspects of the chest; the arrangement 
of the air-vesicles, pulmonary lobules, and the dif- 
ferent-sized intra-pulmonary bronchial tubes; the 
expansion of the air-vesicles, and the movement of 
the current of air from larger to smaller bronchial 
tubes in the act of inspiration, the vesicles diminish- 
ing in size, and the current of air moving from 
smaller to larger tubes in the act of expiration; the 
difference in respect of the relative proportion of air 
and solids at the end of inspiration and at the end 
of expiration ; the extent to which the volume o!' 
the lungs may be diminished by a forced act of ex- 
piration, and increased by a forced act of inspira- 
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tion; the relations of the apices to the Bubclavian 
arteries, and the variable extent to which the apex 
rises on either aide above the clavicle. 2d, aa re- 
gards the larynx, trachea, and the bronchial tubes 
without the lungs, the anatomy and physiology of 
the vocal chords, of the muscles concerned in the 
movements of respiration and of phonation, with 
the relations of each to the recurrent laryngeal 
nerve, the size of the rinia glottidia in youth, after 
puberty, and relatively in the two sexes, the enlarge- 
ment of the rima in the act of insjiiration, the dimi- 
nution of its size in the act of expiration, and the 
closer approximation of the chords in the act of 
coughing; the difference in the amount of areolar 
tissue above the vocal chords in children and in 
adults; the situation of the trachea, and the point 
of its bifurcation; the length, direction, and size of 
the two primary bronchi contrasted with each other, 
and the branches which penetrate the lungs. 3d, as 
regards the heart, the bouodaries of the space which 
it occupies — that is, of the precordial space; the 
relation of the aorta and pulmonic artery to the 
walls of the chest ; the portions of the prtecordial 
space in which the heart is covered and uncovered 
by lung; the situations of the auricles and ven- 
tricles respectively; the relations of these to each 
other, and the arrangements of the valves; the 
currents of blood through the orifices within the 
heart, and the relations of each of these to the heart- 
sounds; the rhythmical succession of these sounds; 
the dilierencee which distinguish each from the other 
in respect of loudness, duration, tone, quality, extent 
of dift'usion, and the situation in wiiich each has its 
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maximum of intensity; the nieciianiara of tliese 
I sounds, and the situation of the apex-beat. Figs. 1, 
1 2, 3, 4. 

The foregoing are the anatomical and physio- 
I logical points which especially claim attention with 
reference to normal physical conditions, preparatory 
to entering on the study of abnormal physical con- 
ditions represented by the signs furnished by auscul- 
tation and percussion together with the other methods 
of physical exploration. 

It is recommended to the student, before pro- 
ceeding further, either to acquire or review knowl- 
1 edge respecting all these points. Knowledge of 
these should be made familiar, if it be not already 
80, by reference to works treating of the anatomy 
and physiology of the chest. 

Tlie Uorbid Physical Conditions Incident to the Different 
Diseases of the Respiratory System. 

The various morbid physical conditions incident 
to difl'ereut diseaaeg must be known, for it is the 
immediate object of auscultation, percussion, and 
the other methods of exploration, to ascertain either 
the existence or the absence of these morbid con- 
ditions. Knowledge of all the important conditions 
which are deviations from those of health, and the 
relations of each to diiierent diseases, is, therefore, 
ktin essential requirement. 

Deviations from the normal conformation of the 
fchest and the various abnormal movements of rcspi- 
I ration, belong properly among the physical signs 
t'Obtained by inspection, palpation, and mensuration, 
I For the most part, these signs represent morbid 
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ihysical conditions within the chest. Certain con- 
ditions relate to ttie presence of liquid, either aeroufi, 
sero-fibrinous, or purulent, within the pleural eac. 
The quantity of liquid may be large enough to com- 
press the lung into a eolid mass, and to enlarge the 
affected side, at the same time restraining or annul- 
ling the respiratory movements; the chest on the 
fected side, then, will contain only lung solidiiied 
tj compression, and liquid. In other cases the 
[uantity of liquid is either small, moderate, or con- 
siderable, the lung then containing a lessened 
quantity of air, and its volume diminished in pro- 
portion to the amount of liquid. These morbid 
conditions are incident to simple pleurisy with 
effusion, pyothorax or empyema, and hydrothorax. 

The pleural surfaces, in cases of pleurisy, may be 
more or less covered with recent fibrinous exuda- 
tion, and, when not separated hy the presence of 
liquid, they do not move upon each other smoothly 
and noiselessly. The friction of the opposed sur- 
faces is still more productive of audible and some- 
times tactile signs after the absorption of liquid, 
when the exudation has become more adherent and 
dense than when it is recent. 

) presence of air in the pleural apace, either 

or with more or less liquid, in pneumothorax, 

ly compress the lung into a solid mass, also dilat- 

ig the affected side, and restraining or annulling 

movements ; and the air, with or without liquid, 

prhen not in sufiicient quantity to produce these 

feots, may diminish more or less the volume of the 

id the amount of air in the pulmonary vesicles. 

morbid conditions give rise to characteristic 
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jiliysical eigns. The perforation of lung, usually 
oxiating iii cases of luieumothorax, occasions addi- 
rtinnal aigus which are characteristic. 

Solidification of lung is an important physical 
ionditioii incident to several diseases, irrespective 
[ of the condensation, just referrred to, caused by the 
I'Conipression of liquid or air in the pleural sac. 
r Complete consolidation of an entire iohe, or of two 
Land even three lobes, exists in the second stage of 
l:lobar pueumonia. Certain physical signs represent 
J this condition of complete solidification. The dif- 
Iferent degrees of solidilication, namely, slight, mod- 
erate, and considerable, occur during the stage of 
resolution in cases of pneumonia, and these gra- 
dations are severally represented by well-detined 
characters pertaining to physical signs. Solidifica- 
tion, circumscribed, forming nodules which vary in 
size and number, situated in the upper, lower, or 
middle portion of the lung, either on one side or on 
both sides, exists in phthisis, in broncho-pneumonia 
and collapse of pulmonary lobules, in hydatids, in 
hemorrhagic infarctus and embolic pneumonia, in 
pulmonary gangrene, and in carcinoma. It exists, 
greater or less in degree and more or less extended, 
in interstitial pneumonia. In these dift'erent con- 
nections the existence of solidification, its degree 
and extent, its limitation to one situation or its ex- 
istence at dift'erent points, are determinable by means 
of physical signs. 

■A morbid condition the opposite of aolidifieation 

i an abnormal accumulation of air within the air- 

I'Vesieles of the lungs. This is incident to pulmonary 

|;or vesicular emphysema, involving a morbid dilata- 
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tion of the air-vesicles. Tbe periuaneut expausion 
flud increased volmiio of tbe upper lobes iu sonie 
cases of this disease, oceaaioii a characteristic de- 
formity of the chest, together with certain devia- 
tions from the normal movements of respiration, 
which are also characteristic. This morbiii condi- 
tion is represented by distinctive signs furnished by 
auscultation and percussion. The extravasation of 
air in the connective tissue, constituting interlobular 
and subpleural emphysema, in like manner gives rise 
to signs furnished by these methods of exploration. 

The presence of a viscid exudation within the air- 
vesicles and bronchioles, is a morbid physical condi- 
tion incident to acute pneumonia, especially in its 
first stage, agglutinating the cells and bronchioles, 
the walls of which may be brought into contact or 
close proximity at the end of the act of expiration. 
The separation of the walls thus agglutinated, in 
the act of inspiration, gives rise to an auscultatory 
sign (tbe crepitant rSle) which is pathognomonic of 
that disease. 

An accumulation of serum within the air-vesicles 
constitutes the condition called pulmonary cedema. 
This condition gives rise to signs furnished by aus- 
cultation and percussion. 

Liquid within the bronchial tubes (serum, pus, 
blood, or thin mucus) is a condition incident to pul- 
monary lEdema, abscess either of the lung or situated 
elsewhere and evacuating through the bronchial 
tubes, phthisis, hronchorrhagia, pneumorrhagia, 
bronchorrhcea, and bronchitis. The passage of air 
through the different varieties of liquid in the tubes 
causes bubbling souTids which are appreciable in 
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luiBcuItatiuii. The apparent size of the bubliles 
(coarseness or fineness) denotes the size of the tubes 
ill which tliey are produced, and the pitcJi of the 
bubbling sonnds denotes either solidification or 
olherwise of the pulmonary substance surrounding 
the tubes in which the bubbles are produced. Bub- 
bling sounds more intense and on a larger scale are 
caused by the presence of liquid within the trachea 
and larynx, known as the trachea! rSles or the death 
rattle. 

Diminished calibre of the bronchial tubes within 
the lungs, either localized or diffused, is a condition 
due to the presence of tenacious mucus, and the 
swelling of the mucous membrane in eases of bron- 
chitis. In cases of so-called capillary bronchitis 
the condition may involve an alarming degree of 
obstruction. The same morbid condition is inci- 
dent to bronchial spasm in asthma, occasioning in 
this disease great suffering, but without immediate 
danger. The condition is represented by ausculta- 
tory signs which enable the auscultator to differ- 
entiate the obstruction due to capillary bronchitis 
from that due to bronchial spasm. Permanent ob- 
literation of more or less of the bronchial tubes is 
an occasional morbid condition. 

Obstruction of a bronchial tube, either within or 
without the lung, is a morbid condition involving 
the loss of respiratory sound within the area of the 
bronchial branches and vesicles not receiving air in 
consequence of Ibe obstruction. The obstruction 
may be tenifiorary, being caused by a plug of mucus 
of sufficient size to prevent the passage of air; the 
morbid condition is then incident to bronchitis. 
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One of the primary bronchi may be obstructed 
temporarily by a plug of mucus, and obstruction of 
the larynx in childhood thus produced may be suffi- 
cient to cause death by suffocation. The inhalation 
of foreign bodies ia another cause of obstruction 
within the larynx, trachea, or bronchi. A primary 
bronchus or the trachea may be pressed upon by an 
aneurismal or other tumor, and, in this way, more 
or leaa obstruction to the passage of air is produced. 
However produced, the situation of the obstruction 
and its degree are, in general, determinable by 
means of auscultatory signs. 

Dilatation of bronchial tubes occasions two morbid 
physical conditions differing as regards their auscul- 
tatory signs, namely, Ist, an enlargement of greater 
or less extent, the tubes preserving their cylindrical 
form; and, 2d, a sacculated enlargement. The 
former occurs generally in connection with solidifi- 
cation around the tubes from hyperplasia of the 
areolar tissue, and is thus incident to interstitial 
pneumonia. The latter may give rise to signs 
which represent pulmonary cavities. 

Sacculated dilatations of bronchial tubes, and the 
cavities incident to phthisis, pulmonary abscess and 
circumacribed gangrene of lung, are represented by 
well-marked and highly distinctive signs furnished 
by auscultation and percussion. The signs denote 
either that cavities have flaccid walls which collapse 
in expiration and expand in inspiration, or that, 
owing to solidification of lung, they remain open 
during both acts of respiration. 

More or less of the space within the chest which, 
normally, is occupied by lung, may be encroached 
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upon liy aneurisms or other iiitra-thoracic tiiraora. 
This is a physiea! condition giving rise to notable 
morbid signs furnislied by auscultation and per- 
cussion. 

Finally, an extremely rare morbid physical con- 
dition is the presence of more or less of the hollow 
viscera of the abdomen within the chest, in conse- 
quence of either a congenital deficiency in the 
diaphragm, or a wound penetrating this muscle 
(diaphragmatic hernia). 

The foregoing morbid phyaifal conditions relate 
to the respiratory organs. Those relating to the 
heart are deferred in order that they may precede 
more immediately an account of the signs of cardiac 
disease. Aa a requirement for the study of morbid 
physical signs, the foregoing morbid physical condi- 
tions must be understood and memorized. To 
assist the student in the latter, a summary of these 
conditions is appended. 

Sammary of Korbid Physical Conditions Incident to 
Diseases of the Respiratory Organs. 

1. An accumulation of serous, sero-fibrinous, or 
purulent liquid sufficient to fill the ailected side of 
the chest, and sometimes causing more or less en- 
largement. 

2. An accumulation of liquid partially filling the 
afiected side of the chest, the quantity being either 
small, moderate, or considerable. 

3. Fibrinous exudation on the pleural surface. 

4. Air with liquid within the pleural cavity, and 
perforation of lung. 
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5. Air without liquid in tbe pleural cavity. 

6. Solidification of lung, either complete or ap- 
]iroximating to eorapleteneas. 

7. Solidification of lung, alight or moderate 
degree. 

8. Dilatation of the air-vesicles, involving will 
them an abnormal accumulation of air. 

9. Extravasation of air within the pulmonarj' 
connective structure 

10. Exudatiou within air-vesicies and bronchioles, 

11. Liquid within air-veeicles. 

12. Liquid (mucus, serum, pus, or blood) withi 
bronchial tubes of large, medium, or small size. 

13. Liquid within bronchial tubes of minute size 

14. Obstruction of the pulmonary bronchial tubes 
by mucus, swelling of the mucous membrane, and 
spasm of the bronchial muscular fibres. 

15. Obstruction of larynx, trachea, or bronch' 
exterior to the lungs, by plugs of mucus or foreign 
bodies. 

16. Obstruction of the trachea or a primary broii 
chuB by aneurismul or other tumors. 

17. Dilatation of bronchial tubes, cylindrical oi 
sacculated. 

18. Pulmonary cavities, 

19. Tumor within the cheat. 

20. Diaphragmatic hernia. 

The Distinctive Characters of Healthy and Horbid Signs. 

For the practice of auscultation and percussion it 
is essential to be able to recognize the signs, sever- 
ally, which represent the different physical condi- 
tions in health and disease. It is essential to dis- 
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tinguiBli tlie morbid from the healthy signs, and to 
discriminate from each otbor, eeverally, the signa 
of disease. The recognition and discrimination 
of signs require a knowledge of the distinctive 
characters belonging to each of them. In entering 
npon the study of the signs, therefore, it is a neces- 
sary requirement to know whence their distinctive 
characters are derived. To this point of inquiry the 
attention of the student is now invited. 

The signs being sounds, they are to be recognized 
and discriminated in the way in which we practically 
recognize and discriminate other sounds. It is not> 
necessary, in order to do this, to study the science 
of acoustics. In becoming familiar with other 
sounds, for example, musical notes produced by 
different instruments, or the varieties of the human 
voice, we do not have recourse to that science. It 
suffices for all practical purposes to contrast the 
sounds obtained by auscultation and percussion with 
reference to very simple and obvious differences; 
and, yet, it is necessary to understand very clearly 
in what these differences consist, or, in other words, 
the sources of the distinctive characters of these 
sounds. The more important of the differences be- 
tween the sounds obtained by auscultation and per- 
cussion relate to intensity, pitch, and quality. The 
distinctive characters of moat of the signs are derived 
from these three sources. In becoming practically 
acquainted with tlie signs, they are to be contrastctl 
as regards intensity, pitch, and quality, precisely as 
we would bring other sounds into contrast in these 
three aspects. The distinctive characters of the 
signs, severally, are especially derived from their 



ilifferences in these respects. The dUtitictious ex- 
pressed by the terms intensity, piteli, and quality, 
are, therefore, to be made clear. 

Differences in the intensity of sounds are easily 
understood. One sound ia more intense than another 
sound when it is simply louder, and varying degrees 
of intensity are expressed by such terms as feeble or 
weak and loud, to which may be prefixed adjectives 
of quantity, such as very, moderate, etc. This is all 
that need be said with reference to the first of the 
three aspects under which sounds are contrasted. 
,It will be seen hereafter that intensity is an essential 
element in the distinctive characters of certain of 
the signs. 

< Differences in the pitch of sounds are easily un- 
derstood by those who have given any attention to 
music. The differences are expressed by the terms 
high and low, to wbioli may be prefixed words de- 
1^ noting a greater or less degree of highness or low- 
nice appreciation of variations in the pitch 
f musical notes, requires what is known as a "mu- 
sical ear;" but a very nice appreciation is not 
essential in comparing, as regards pitch, the sounds 
studied in auscultation and percussion. For the 
most part, these sounds are not musical notes; 
nevertheless, differences in pitch are readily per- 
_ceived. A musical ear is undoubtedly an advantage 
1 readily distinguishing differences in pitch ; but it 
B by no means a sine qva ttoii. For those wlio have 
nven no attention to music, some difHeulty may be 
t first experienced in judging corrcetly of differ- 
I in this regard; but the difficulty disappears 
ter a little practice. Differences in pitch now 
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enter pretty largely into the distinctive characters 
of physical signs; but by Laennee, and those who im- 
mediately followed him, comparatively little atten- 
tion was paid to the study of signs with reference to 
these differences. The writer was led to engage in 
this study more than a quarter of a century ago, 
and hereafter, in giving an account of the different 
signs, he will claim to have been the first to have 
clearly indicated certain characters from this source,' 
Differences relating to quality are apt, at first, to 
be confounded with those relating to pitch ; hence 
the distinction between pitch and quality must be 
clearly understood. We may say of the quality of 
a sound, that it embraces whatever is not embraced 
in the terms intensity and pitch. This is true as a 
general statement. The sense of the term quality, 
in distinction from intensity and pitch, may be most 
readily made clear by an illustration. Let it be sup- 
posed that we hear the notes of an instrument which 
is unseen — the performer, for example, being in an- 
other room. We recognize at once the instrument 
by the notes, provided it be one with which we are 
familiar, such as a violin, a flute, a clarionet, etc. 
We do not need to see the instrument; we recognize 
it by the sounds. Now, how do we recognize it? 
Certainly not by the intensity of the sounds; it 
matters not whether these be loud or weak, ao that 
we hear them. Certainly not by the pitch; for if a 
piece of music be performed, we get both high and low 
notes. We recognize the instrument by the quality 
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of the aouiids. Each musical instrument, owing 
to its peculiarity of construction, yields soudcIb 
which are peculiar to it; and after we have become 
familiar with the quality of sounds peculiar to an 
instrnmeut, we immediately thereby recognize it. 
Precisely in the same way we may recognize certain 
sounds produced by auscultation and percussion in 
health and disease. The signs diiFer in quality ac- 
cording to the physical conditions which they sever- 
ally represent; and ditt'erences in quality will be 
found hereafter to constitute essential and obvious 
distinctions by which the signs of health and disease 
are recognized and discriminated. This is a source 
of some of the most distinctive of the characters of 
certain of the physical signs. 

Of the peculiar quality of any particular sound 
one can form no definite idea otherwise than by 
direct observation. That is to say, no oue could 
describe to another the peculiar quality of a par- 
ticular sound so that it would be clearly appre- 
hended without the sound having been heard. 
Imagine the attempt to describe the sound of a 
violin to a person who had never listened to the 
notes from that instrument — it would be impossible 
to give a correct idea of it in language. The only 
way in which an approximate idea could be con- 
veyed in words, would be by comparing the quality 
to that of some other instrument to the notes of 
which there was some resemblance — that is, by 
analogy. To attempt to describe the quality of 
sounds to oue who bad never heard them, would 
be like describing colors to one bliud. It will be 
seen hereafter that the quality of certain sounds 
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obtiiiiiftl by auscultation aud percueaion is peculiar 
to them, and their distinctive characters in this 
respect can be known only by direct observation ; 
they cannot be learned by means of any verbal 
description, nor by any comparisons — that is, by 
analogy. 

Appreciable variations in the quality of sounds 
are infinite. This may be illustrated by the human 
voice. Almost every person may be recognized from 
a peculiar quality of the voice by one who is familiar 
with it; aud ihe voices of thouaauds of persons, if 
compared, would present shades of difl'erence — in 
fact, as is well known, it is extremely rare for the 
voices of any two persons to be so nearly identical 
in quality that they cannot be distinguished from 
each other. As the diversity in quality of different 
sounds cannot be described, so they can only be 
designated by names which are signitieant from 
certain reserablancea. Terms based on analogies 
which are used to denote qualities of the sounds 
furnished by auscultation and percussion are the 
following: rough, harsh, and rude, soft, blowing, 
hollow, musical, moist, dry, bubbling, gurgling, 
crackling, clicking, rubbing, grating, croaking, tu- 
bular, cracked metal, sibilant or whistling, sonorous 
or snoring. All these names owe their significance 
to resemblances to other sounds. One sound fur- 
nished both by auscultation and percussion Las a 
quality which is sui generis, and the term used to 
distinguish it is derived from its source, namely, the 
vesicular resonance, and the vesicular murruur of 
respiration. 
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' In addition to intensity, pitch, and quality, as 
pnrceB of the distinctive characters of the signs 
fbrnished by auscultation and |)ercussion, there are 
e other points of difference, namely, the duration 
of certain aouuds, their continuousnesB op otherwise, 
their appareut nearness to, or distance from, the ear, 
their rhythmical succession, and their strong reaera- 
blanee to particular sounds, such as the bleating of 
the goat, the chirping of birds, etc. These points of 
i^ifference are important, although less so than those 
elating to intensity, pitch, and quality. 



The study of the different sounds furnished by 
auscultation and percussion, with reference to dis- 
tinctive characters relating especially to intensity, 
, and quality, distinct signs being determined 
■om points of difference as regards these xiharacters, 
lay be distinguished as the analytical method. It 
ihay be so distinguished in contrast with the deter- 
jnination of signs deductively, taking as a stand- 
either the physical conditions incident to 
diseases or the sounds. If we undertake to decide, 
(). priori, that certain sounds must be furnished by 
!ultation and percussion when eertai*i conditions 
ire present, we shall be led into error; and so, 
iqually, if we undertake to conclude from the nature 
F the sounds that they must represent certain con- 
ditions. The only reliable method is to analyze the 
sounds with reference to differences relating espe- 
ially to intensity, pitch, and quality, and to de- 
e different signs by these differences, the 
nport of each of the sigTis being then established 
constancy of association with physical condi- 
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tioiia. It is by this mialytical niethotl only that tlic 
(liBtinetive characters of signs can be accurately and 
clearly ascerltiined. This is to be borne in mind by 
the student in phj-sical exploration. He is to be- 
come acquainted with tbc different signs, and to 
recognize them in practice, by acquiring a knowl- 
edge of the distinctive characters of eacli, as derived 
mainly from differences relating to intensity, pitch, 
and quality. The individuality of the signs, sever- 
ally, can rest on no other solid basis. 



The Significance of the Signs as regards the Physical 
Conditions which they severally represent. 

Knowledge of the significance of the physical 
signs is the complemental requirement in the stndy 
of auscultation and percussion. For the Buccessful 
employment of these methods, in addition to the 
recognition of each sign by its distinctive eharactera, 
must be known its significance, that is, the physical 
condition which it represents. In this respect the 
signs may be compared to the substantives in lan- 
guage, each having a definite meaning. The signs 
furnished by these methods may be said to consti- 
tute a langOage with a very small vocabulary; or, 
taking as the standpoint the things signified, the 
different physical conditions are expressed by means 
of the signs. 

It is to be noted that the significance of the morbid 
signs relates immediately, not to diseases, but to the 
physical conditions incident thereto. Very few signs 
are directly diagnostic of any particular disease. 
They represent conditions not peculiar to one, but 
common to several, diseases. Thus, solidification 
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F lung exists in pneumonia, phthisia, pleurisy- witli 
[uBion, collapse, and pulmonary cancer; now, 
iertaiD signs tell us that this morbid condition 
, together with its eituation, its degree, and its 
fflt^nt. With this information the diagnosis of the 
^isease is made by connecting with it pathological 
^iaws, together with the history and symptoms. The 
student in physical exploration should by uo means 
imagine that, for the diagnosis of diseases, exclusive 
reliance is to be placed on the signs ; they are always 
to be taken in connection with pathological laws, the 
history, and the symptoms. Diaconuected from these, 
the signs would often lead to error, aud it is no dis- 
paragement to physical diagnosis tliat its reliability 
depends on other facts than those which belong ex- 
■xlnsively to it. 

To repeat a statement already made more than 
fence, the significance of the signs, as regards the 
conditions which they severally represent, is based 
on the constancy of their association with the latter, 
our knowledge of this association being derived from 
tsxaminations during life and after death. 

Begloaal DiviBions of the CheBt. 
Before entering on the study of physical explora- 
|ion, the student should become acquainted with 
''the divisions of the surfaces of the anterior, pos- 
rior, and lateral aspects of the chest into circuni- 
ribed spaces which are called regions. These 
■Uivisions, deriving their boundaries and names 
from their anatomical relations, are suflicieutly 
umple. 
I Anteriorly the chest is divided into regions as 
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fuUows: The supra- or post-elavicular region ox- 
ti'ruls from the clavicle upward a short distance. 
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the clavicle and the third rib. The mammary 
region ia bounded above by the third and below 
by the si.Kth rib, and the infra-mammary region is 
the portion of the cheat below the sixth rib. 
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. Poateriorly the divisions are iuto the scapular, 
the infra-Hoai)ii!ar, and inter-seapuhir regions. The 




scapular region ia the space occupied by the scapala, 
and 18 divided by the spinous ridge into the upper 
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and lower scapular space. The infra-scapular region 
ia the portion below a horizontal Hue intersecting 
the lower angle of the scapula. The inter-ecapular 
region is the space between the posterior margin of 
the scapula and the epinal column. 

Laterally there are two regions, namely, the ax- 
illary and the infra-axillary. The axillary region is 
the apace above a horizontal line extending from 
the lower border of the mammary region, i, e., the 
sixth rib. The infra-axillary region is the portion 
below the axillary region. 

The portion of the anterior surface occupied by 
the sternum is divided into the upper and the lower 
sternal region, the apace above the eternal notch 
being the aupra-sterna! region. 

In order to become familiar with the foregoing 
regional divisions, it is recommended to the student 
to delineate them with ink on the chest of the living 
subject or a cadaver. Figs. 1 , 2, 3, 4. 



It ia advisable to study sections, extending from 
the surface to the centre of the cheat, corresponding 
to the different regions, so as to become familiar 
with the relation of each section to the parts con- 
tained within it. An enumeration of the more im- 
portant of the anatomical relationa of the different 
regions is as follows : 

1. Supra- clavicular Region. — This is relative to the 
upper extremity or apex of the lung, which rises 
above the clavicle in different persons from half an 
inch to an inch and a half The height is generally 
greater on one side, and this side is usually the left. 

2. Clavicular Region. — A small portion of the lung 
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^^^nt or near the ^pcx is contained in tbe section cor- 
^^^HKBpouding to thia region. 

^^HK S. Infra-clavkulor BegUm. — The parts situated 
^^HHiere, exclusive of the upper sternal region {vide 
No, 7), are the upper portion of the lung, and the 
extra-pulmonary bronchi. The difterences between 
the two primary bronchi, as regards direction, size, 
and length, are important points in the study of thia 
section. 
^^_ 4. Mammary Region. — The differenees between 
^^^■^e two sides in the sections corresponding to this 
^^^Bvegion are important. These differences relate es- 
^^^ pecially to the priecordia, and arc involved in the 
physical diagnosis of enlargement of the heart. 
The commencement of the interlobular fissures is 
in this region. On the left side the fissure is 
between the fourth and fifth ribs. On the right 
side the fissure between the upper and middle lobes 
begins at the fourth costal cartilage, and' between 
the middle and lower lobes a short distance below. 
The ^tuations of the fissures, however, difler con- 
uderably during the acts of inspiration and expi- 
ration. 

6. Ivfra-mamviary Region. — This region differs in 
its anatomical relations considerably on the two 
eides of the chest. On the right side the liver 
pushes upward the diaphragm nearly or quite to 
the upper boundary, namely, the sixth rib. On the 
left side the section corresponding to the region 
embraces, together with the anterior portion of the 
lower lobe of the Inng, portions of the stomach, 
spleen, and the left lobe of the liver. The variable 
volume of the stomach at diflerent times occasions 
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considerable variations in the relative spaces occu- 
pied by these difierent parts, 

6. Siipra-stemol Region. — This region is in relation 
to the trachea,, 

7. The Upper Sternal Region. — The bifurcation of 
the trachea is beneath the sternum at the centre of 
a line connecting the second ribs. Below this line 
the lungs on the two aides are nearly in contact at 
the mesial line, covering the primary bronchi, 

8. Lower Sternal Region. — Tlie sternum in this re- 
gion covers a large portion of the right and a little 
of the left ventricle. 

9. Scapular Region. — The sections corresponding 
to this region contain the posterior portion of the 
upper lobe aud a portion of the upper part of the 
lower lobe of the lung. At the upper part of the 
lower scapular space terminates the fissure separat- 
ing the upper and the lower lobe. The line of this 
fissure pursues an oblique course to the fourth or 
fifth rib on the anterior aspect of the chest, 

10. Infra- scapular Region, — On the right side the 
lung extends from the upper boundary of this re- 
gion to the eleventh rib, the liver rising to the latter 
point. On the left side the section contains a por- 
tion of the spleen. 

11. Interscapular Region. — The trachea extends Iq' 
this section to the fourth dorsal vertebra, where it 
bifurcates. Below this point, on the two sides, are 
situated the primary bronchi. 

12. Axillary Region. — The section corresponding 
to this region contains a portion of the upper lobe 
with large bronchial tubes. 
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"13. Infra-axillary Region. — Thia ia iu relation to 
the upper part of the liver on the right aide, and on 
the left aide to a portion of the apleen and stomach, 
the remainder of the eection occupied by lung. 

It is recommended to the student to become fami- 
liar with the sections corresponding to the different 
regions, by disaectioiis for thia purpose, and the 
study of anatomical illustrations. Figs. 1, 2, 3, 4. 



Asking the student's careful attention to the in- 
troductory eonaiderationa which have been pre- 
sented, auscultation and percusaion in health and 
diaeaae, and the physical signs involved in the diag- 
nosis of diseasee of the respiratory system and of the 
heart, will be considered aa follows: Chapter II,, 
Percnesion in Health; Chapter III., Percusaion in 
Disease ; Chapter IV., Auscultation in Health ; 
Chapter v., Auscultation iu Diseaae; Chapter VI., 
The Phyaical Diagnosis of the Diseases of the Respi- 
ratory System; Chapter VII., The Physical Condi- 
tions of the Heart in Health and Disease; Chapter 
VHL, The Physical Diagnosis of Diseases of the 
Heart; and, as properly embraced in the scope of 
this treatise, Chapter IX. will be devoted to the 
Diagnosis of Thoracic Aneurisms. 



CHAPTER n. 

PERCUSSION IN HEALTH. 

Percussion with the fingers or with a peroussor and pleximeter — The 
normiil vesicular resonance on percussion; its distinctive characters 
relating to intensity, pitch, and quality — Variations in the characters 
uf the normal vesicular resonance in dififerent persons — Relation of the 
pitch of resonance to the vesicular quality — Tympanitic resonance over 
the abdomen — Variations of the normal resonance in the different re- 
gions of the chest— Enumeration of the regions in which the resonance 
on the two sides varies, and those in which it is identical in health — 
Influence of age on the normal resonance — Influence of the acts of 
respiration on the resonance — Rules in the practice of percussion. 

Percussion may be performed with either the 
lingers or artificial instruments. The fingers suffice 
for the study and in ordinary practice. Instruments 
are preferable only when it is desired to produce 
sounds to be heard at a distance, as in class illustra- 
tions, and when, from the number of patients to be 
percussed, as in dispensary or hospital practice, the 
frequent repetition of the blows renders the fingers 
tender and painful. The instruments are a plexi- 
meter and a percussor. A simple and convenient 
pleximeter is an oval disk of ivory or hard India- 
rubber, with projecting handles or auricles suffi- 
ciently large and roughened on their outer aspect 
so as to be conveniently held by the fingers. The 
author has lately used with satisfaction a plexi- 
meter consisting of a piece of hard rubber bent up- 
ward at one extremity, and ending in a handle. 
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6.) The beat percnsBor is a double cone of 
caoutchouc encircled at its centre with a handle of 
convenient length and size, the ring and the handle 
made of vulcanized rubber. The instrument is very 

Wten percuseion is performed with the fingers, 
the palmar surface of one or more of those oi the 
Jeft hand should be applied to the chest, with 



Fig. 0. 




pressure sufBcient to condense the soft structures, 
and the blows are given with one or more of the 
fingers of the right hand bent at the second phalan- 
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joint, the ends, not the pulp, of the percussing fingers 
being brought into contact with the dorsal surface of 
the finger or fingers applied to the chest. The per- 
cussing fingers should be withdrawn instantly the 
blow is given. The type of perfect percussion is 
the movement of the hammers when the keys of a 
piano-forte are struck. The force of the percussion 
should never be suflicient to give pain to the pa- 
tient; generally either light or moderately forcible 
blows suflice. The requisite tact in the perform- 
ance of percussion is acquired by a little practice. 

The first object in the study of percussion is to 
become acquainted with the characters which are 
distinctive of the sound obtained thereby from the 
healthy chest. For this object the percussion may 
be made either in the infra-clavicular region of 
either side, or in the infra-scapular region, the 
sound in these situations being louder than in other 
regions. Percussion being performed, a sound or 
resonance is produced. This sound or resonance is 
now to be analyzed with reference to characters de- 
rived from intensity, pitch, and quality. What are 
these characters? The intensity will depend, other 
things being equal, on the force of the blow; the 
resonance is comparatively feeble with a slight, and 
loud with a strong, percussion. Other circum- 
stances affect the intensity, irrespective of the force 
of the blow, namely, the volume of the lung, the 
elasticity of the costal cartilages, and tlie thickness 
of the soft parts which cover the chest. Owing to 
these circumstances, the intensity of the resonance 
is by no means similar, in the same situation, in all 
healthy persons; it is comparatively feeble in some 
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i loud in othera. There is nothiug distinctive of 
this normal resonance to be derived from intensity, 
and we say, therefore, that the intensity is variable. 

What is the pitch of this normal resonance ? The 
pitch of a sound is always relative; and, comparing 
this resonance with all the morbid signs obtained 
by porcuaaion, it is lower in pitch, "We aay, there- 
fore, that the pitch of thia normal resonance is low. 
The pitch, however, is found to vary in difterent 
healthy persons. 

What ia the quality of this normal resonance? It 
has a quality which is peculiar to it. In this respect 
it is not identical with any sound produced other- 
wise than by percussion over healthy lung either 
within or without the chest. The quality cannot, 
therefore, be learned by analogy, nor can it be de- 
scribed; it can only be appreciated by direct obser- 
vation. The peculiar quality is due to the fact that 
the resonance is from air contained in the pulmonary 
vesicles. This arrangement causes the peculiar 
quality, just as the construction of any particular 
musical instrument cauaea the quality of tone pecu- 
liar to that instrument; hence, as it ia convenient 
to give the quality a name, we call it the vesicular 
q^mlity. This quality is not equally marked in all 
healthy persons, being as a rule more marked in 
proportion to the intensity of the resonance. 

Thia vesicular quality, as just noted, ia peculiar to 
the pulmonary resonance. An approximative repre- 
sentation of it ia obtained by percussing either a 
sponge or a loaf of bread. The latter gives a closer 
imitation than the Ibrmer. Each of these articles 
1 resemblance to the vesicular quality of reao- 
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nance, for the reason timt it contains air in an 
infinite number of small spaces, in this regi 
aembliug the lungs. In order to represent this sigB 
by percussing a loaf of bread, the loaf should be 
covered with a napkin, in order to lessen the noise 
produced by the contact of the finger or the percua- 
eor, and thus to elicit better resonance from the air 
contained in the interstices of the loaf. The upp< 
crust stands in place of the thoracic wall. Th< 
resonance elicited illustrates the lownesa of pitol 
with a pretty close approach to the peculiar qnali^ 
of the normal vesicular resonance. 

The normal resonance, then, obtained by p 
sion, may be thus defined : 

A resonance of variable intensity, low in pitotl| 
and having a peculiar quality called vesicular. The. 
word vesicular is frequently embraced in the name 
of this healthy sign ; it is also called the normal 
resonance, the normal pulmonary resonance, c 
normal vesicular resonance. The last of these nameS' 
is to be preferred. 

The normal vesicular resonance on percuBsion, i 
has been seen, is not uniform in all healthy persons; 
not only is its intensity variable, but it varies iO'' 
pitch and in the amount of vesicular quality. This 
may be easily illustrated by percussing successively 
in the same situation, and with the same force, ( 
series of persona who are assumed to be free fros 
disease. Is there not in this fact an obstacle : 
practically determining this healthy sign? Th' 
fact occasions no embarrassment for this reason 
we determine, in each case, that the resonance 3 
normal by a comparison of the two sides of th 
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chest, perouBsing in corresponding situations on the 
two sides and with the same force. There is no 
ideal standard of the normal vesicular resonance, 
but, by comparing the two sides of the cliest, the 
standard of health proper to each person is obtained. 
The laws of disease are such that, for all practical 
purposes, the standard of health is in this way almost 
always available. Notwithstanding the variations 
within the range of health, the lowness in pitch and 
the vesicular quality are sufficiently distinctive of 
this normal sign as compared with the morbid signs. 
The pitch of the vesicular resonance and its vesic- 
ular quality are in a uniform relation to each other; 
that is, the conditions giving rise to the peculiar 
quality also render the pitch low. In proportion 
as the vesicular quality is marked, the pitch is 
lowered, and, conversely, with diminution of the 
vesicular quality the pitch ia relatively higher. This 
relation between the pitch and quality will be found 
to hold good in the resonance modified by disease 
as well as iu health. Another relation may be here 
stated, namely, whenever, in health or disease, a 
tympanitic quality is combined with the vesicular, 
and in proportion as the former predominates, the 
pitch of the resonance ia raised. 

The pitch and quality of the normal vesicular 
resonance may be readily illustrated by percussing 
successively over the chest and the abdomen. The 
different aections of the alimentary canal generally 
containing more or less gas, a resonance is obtained 
by percussion over the abdomen. This resonance 
is, of course, devoid of the vesicular quality ; in con- 

idistinction to the latter, its quality is called tym- 
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panitic. This tympanitic reaoDEDce ib not uniform 

ia all parts of the abdomen, but everywhere the 
quality is tympanitic, that is, nou-vesicular, and the 
pitch is everywhere higher tlian that of the normal 
vesicular reeonanee. The tympanitic resonance 
over the stomach is generally high in pitch, and 
frequently has a ringing or metallic intonation. 
The gastric tympanitic resonance recognized by 
these characters, will be found to be involved fre- 
quently in sounds produced by percussing over the 
cheat. Gas in the creeum gives a still higher pitch 
of resonance. Over the colon the resonance is lower 
than over the cfecnm and stomach, and it is still 
lower over the small intestines. In all these situa- 
tions, bringing the tympanitic in contrast with the 
normal vesicular resonance, the peculiar quality of 
the latter and its lowness of pitch are rendered ap- 
parent. The term tympanitic resonance will be 
found to enter into the names of two of the morbid 
signs obtained by percussion. 

Having studied the characters of the normal 
vesicular resonance, and become practically familiar 
with them by percussing dilierent healthy pereone, 
the student should study the variations which this' 
resonance presents in the different regions of the 
chest. In doing this he acquires more and more 
tact in the performance of percussion, and becomes 
more and more familiar with the characters in 
general of the normal vesicular resonance. 

Supra, or Post-daoicular liegion. — The resonance 
here varies much in intensity in ditierent persons. 
The vesicular quality is most marked in the central 
portionB. Towards the sternal extremity the reso- 
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nanee acquires a tympanitic quality from the prox- 
imity to the trachea ; it becomes veBiculo-tympanitic, 
a term which will be applied to one of the morbid 
signs. 

Clavicular Region. — Near the sternum the reeo- 
Dancc ia somewhat tympanitic from the proximity 
to the trachea. At the central portion the vesicular 
quality is more or less marked, and the intensity is 
diminished at the acromial extremity. 

Infror^kivicular Region. — The resonance in this re- 
gion is more intense than elsewhere, except in the 
axillary and the infrEi-scapular regions. The vesic- 
ular quality is combined with a tympanitic quality 
toward the sternum, the latter being derived from 
the primary and secondary bronchi. As always 
when the vesicular and the tympanitic quality are 
combined, the pitch is raised. This combination in 
health and disease is recognized by the intensity, 
pitch, and quality. 

Scapular Region. — The resonance in this region is 
notably less intense than in the infra-clavicular re- 
gion, owing to the presence of the scapula and its 
muscles. In proportion as the intensity is less, the 
vesicular quality is less marked. The resonance in 
health, however, is quite sufficient for morbid signs 
to be available in this situation. 

Inie>--scapiilar Region. — The resonance in this re- 
gion is weak in comparison with other regions, ex- 
cept the scapular, owing to the muscles which here 
cover the ehest. In the upper part of the region 
the resonance is somewhat tympanitic from the re- 
lation to the trachea and bronchi. 
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Mammtii-y Region. — The right and the left mar 
mary regioQ are to be studied with reference ■ 
ditterenees relating to the liver and the heart. On 
the right side, from the fourth rib downward, the 
resonance is diminiahed, the convex extremity of J 
the liver extending up to' this height. At or a little I 
below the lower border of this region on the mam* 
mary line, that is, a vertical line passing throngh the 
nipple, resonance ceases, the lower lobe of the right 
lung not extending below this point. Between the 
third and fifth ribs on this side near the sternum,] 
the resonance is diminished, from the presence of al 
portion of the right auricle and ventricle. On the 
left aide the resonance is diminished, within the prsB- 
cordial space. This space extends vertically from 
the third rib to the fifth intercostal space, and hoii- : 
zontally from the sternum to a point at or a little I 
within the mammary line. The resonance is cod-J 
siderably diminished within what is called the! 
superficial cardiac space. This space may be rep^l 
resented by a right-angled triangle, the right anglel 
formed by a vertical line drawn from a point on the 
median line intersected by a horizontal line connect- 
ing the fourth riba, and a horizontal line intersecting 
the point of apex-beat in the fifth intercostal s 
an oblique line drawn from the centre of the sternum'! 
on a level with the fourth rib and the point of apex-^ 
beat forms the hypothenuae of the right-angled* 
triangle. This oblique line is, in fact, a curved,! 
not a straight, line [vide Fig. 1, p. 36), the convexitsT 
looking to the left side. Practically, however, it i 
near enough to accuracy to consider it the hypothej 
nuse of a right-angled triangle. Within this spacsS 
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the heart is in contact with the thoracic wall. With- 
out this apace and within the prcecordia the heart ia 
covered with lung, and the resonance on percussion 
is less diminished. It ia a useful exercise for the 
student to observe the diminution of the area of the 
superficial cardiac space by a forced inspiration, as 
determined by percussion. Aside from the presence 
of the heart and the convex extremity of the liver, 
the resonance over the mammary is lees than in the 
infra-clavicular region, being diminished by the pec- 
toral muacle, which varies considerably in bulk in 
different persons, and in women by the mammary 
gland, the size of the latter varying very much in 
difierent women. The development of the mammie, 
however, is never so great as to preclude the useful 
employment of percussion in this region. 

Infra-mammary Mtgion. — In this region, as in the 
region above it, the two sides present notable differ- 
ences owing to the situation of the organs below the 
diaphragm. On the right side, over the greater part, 
and sometimes the whole of this region, resonance 
is wanting, that is, percussion gives flatness. It is 
easy to delineate the boundary between the lower 
border of the right lung and the liver, or, as it ia 
called, the line of hepatic flatness. It is also easy to 
distinguish above this line the height to which the 
upper extremity of the liver extends, or, as it is 
called, the line of hepatic dulness. The situation of 
both theae lines varies considerably in different 
healthy persona. The distance between the two 
lines ia from one to two inches. Both lines are 
affected considerably by a forced inspiration and a 
forced expiration. A forced inspiration depresses 
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the line of flatness about one and a half inch. A ] 
forced expiration canses the line to rise from two j 
and a ha!f to five and a halt inches. The distance, I 
therefore, between this line at the end of a forced I 
expiration, ami at the end of a forced inspiration I 
varies from four to seven inches. With reference I 
to the practice of percussion, as welt as for the pur- ] 
pose of verification, these points should be studied, 
Not infrequently percussion over the right infra- 
niamraary region yields a tympanitic resonance due 
to the distention with gas of the transverse colon. 

On the left side, the resonance in this region vanes 1 
in different persons, in the same persons at different | 
times, and in different portions of the region at the] 
same time, the variations depending on the organs J 
below the diaphragm. Flatness is caused by the 
extension of the left lobe of the liver into this re- 
gion about three inches to the left of the median 
line. The left portion of the region is in relation to 
the spleen, an organ which varies considerably in " 
size in health as well as disease, its average dimen- 
sions being about four inches in length and three ( 
inches in width. Between the spleen and the liver ■ 
lies the stomach, the volume of which is constantly. J 
fluctuating, owing to its varying solid, liquid, aQd€ 
gaseous contents. Distention of the stomach withv 
gas occasions a tympanitic resonance which fr&^l 
quently is transmitted above into the mammary re-W 
gion in health as well as in disease. The space! 
corresponding to the spleen is determined by the! 
vesicular resonance above and the tympanitic reso- 
nance below, tiio latter boundary, however, not 
being very reliable on account of the ready conduo- 
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tion of tympanitic resonance for a certain distance. 
Tho distention of the etoniacb with solid op liquid 
contents, of course, occasions flatness. The study 
of the infra-mammary regions with reference to the 
variations in reeouanee arising from the relations to 
the organs below the diaphragm, is of much utility 
from the practice, aa well as the knowledge, which 
it involves. The exercise, of endeavoring to define 
the boundaries of these different organs in healthy 
persons, will be of great service to the student in 
acquiring tact in percussion, and in discriminating 
differences in the sounds obtained by this method. 

Sternal Begions. — In the upper sternal region, that 
is, above the lower margin of the second rib, the 
resonance is non-vesicular, being derived from air 
in the trachea above the point of bifurcation. Being 
non-vesicular, it is, of course, tympanitic, inasmuch 
aa the resonance is always tympanitic in quality if 
wholly devoid of the vesicular quality. Between 
the second and third riba, the inner bordera of the 
two lungs approximating, the resonance has a vea- 
icuiar quality more or less marked; but owing to 
the remnant of the thymus gland, together with 
adipose substance, and the presence of the large 
vessels, the resonance is not intense in this situation. 
Below the third rib the resonance has modifications 
due to the combination of aeveral different organs 
situated beneath the lower sternal region. On the 
right side of the mesial line is the inner border of 
the right lung, tlie greater part of the right and a 
portion of the left ventricle of the heart lying be- 
neath ; a portion of the liver extends into the lower 
part of this region, and a portion of the stomach 
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when dlateDileil. The resonance thus varies in 
different situations, and often presents a mixed 
character. It is a useful exercise to endeavor to de- 
fine by percussion tho boundaries of the several 
organs which are here in juxtaposition. 

Jnfra-scapular Regions. — The resonance below the 
scapula is intense as compared with that over the 
scapula, and the vesicular quality is marked. The 
resonance extends to the eleventh rib, which is the 
lower boundary of the lung. On the rigiit side, at 
or near this point, is the line of hepatic flatness, 
hepatic dulness extending from one to two inches 
above this line. The line of hepatic flatness and of 
hepatic dulneas is lowered from one to two inches 
by a deep inspiration, and raised by a forced expira- 
tion. On the left side the resonance may receive a 
tympanic quality from the presence of gas in the 
stomach. 

Lateral Regions. — In these regions the resonance 
is relatively intense, and notably vesicular. On the 
right side the line of hepatic flatness is at the eighth 
rib, hepatic dulness extending above this line as in 
front and behind. On the left side the resonance 
may be rendered somewhat dull by the presence of 
the spleen, but it often has a tympanitic quality from 
the presence of gas in the stomach. 

As has been stated, the normal vesicular resonance 
is not in all persons identical as regards intensity, 
pitch, and quality. There is, therefore, no flxed 
standard in these respects by which we can deter- 
mine whether the resonance be normal or not. The 
standard proper to each person is to be ascertained 
by a comparison of the two sides of the chest; each 
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person, in other words, furuishes his own standard of 
health. But it is to be observed that all the regions 
do not normally correspond in respect of the reao- 
nftnce on the two aides. In the following regions the 
resonance is notably dissimilar on the two sides : The 
mammary, the infra-iuaraniary, the infra-axillary, and 
tlie infra-scapnlar. There is less disparity in the 
resonance on the two aides in the following regions: 
The Bopra-clavienlar, clavicular and infra-clavicular, 
the scapular and inter-scapular, and the axillary. 
In some of these regions, however, the resonance 
differs, and it is of practical importance to note the 
dissimilarity which thus belongs to health. This 
statement applies especially to the infra^clavicular 
region, a region which, as will be seen hereafter, is 
of great importance with reference to the signs of 
phthisis. In this region the resonance on the left 
aide is somewhat more intense, more vesicular, and 
lower in pitch than is the resonance on the right 
side; per contra, the resonance is leas intense, less 
vesicular, and higher on the right aide. This ac- 
count of theae points of disparity between the two 
sides is l)aaed on an analogy of recorded obaerva^ 
tions iu a aeriea of healthy persons,' The student 
should become practically familiar with the normal 
ditterences between the two sides, and in becoming 
so, the practical experience acquired in performing 
percussion will he of use. 

The normal resonance is affected by age. In 
early life, when the oostal cartilages are flexible and 
elastic, the resonance ia more intense and lower in 

Krfe Physical Exploration of the ClieBt by the Author, 1856. 
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pitch than in old age, when the cartilages are rigid 
and the vesicular structure of the lung more or less 
atrophied. 

The resonance varies considerably in the different 
regions at the end of a lull inspiration and at the 
end of a forced expiration. With regard to thia 
disparity, the following is an extract from a work 
on physical exploration, published by the author in 
1856: 

" The percussion-sound may also be found to vary 
at different periods of an act of respiration in the 
same individual. The quantity of air contained 
within the air-cells, and consequently the relative 
proportion of air and solids, are by no means equal 
after a full inspiration and after a forced expiration. 
The difference in lung expansion may occasion an 
appreciable disparity in resonance, according as the 
percussion is tiia.de at the conclusion of a full in- 
spiration, or a forced expiration. The disparity is 
not appreciable uniformly in different persona. This 
fact I have ascertained by noting the results of ex- 
aminations made with reference to the point. When 
it does exist, it usually consists, contrary to what 
might perhaps have been anticipated, and the re- 
verse of what is usually stated in works on physical 
exploration, in diminished resonance and elevation 
of pitch at the conclusion of inspiration. Thia is 
probably to be explained by the greater degree of 
tension of the lungs and thoracic walla produced by 
inspiration voluntarily prolonged and maintained — 
a condition preaeu ting physical obstacles to sonoroua 
vibrations more than sufficient to counterbalance the 
increased proportion of air within the cells. It is a 
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curious fact, worthy of notice, that the two sides of 
tlie chest are uot always found to be affected equally 
as regards the percussiou-souud, at the conclusion 
of a full inspiration, contrasted with that after a 
forced expiration. I have observed the contrast to 
be more striking on the right than on the left side; 
and in one instance on the left side, the resonance 
was less intense and somewhat tympanitic after a 
full inspiration, while on the right side the opposite 
effect was produced, and the sound became quite 
dull after a forced expiration. In view of these 
variations in a certain proportion of instances inci- 
dent to different periods of a single act of respira^ 
tion, in some cases of disease in which it is desirable 
to observe great delicacy in the correspondence of 
the two sides, pains should be taken to percuss cor- 
responding points at a similar stage of respiration, 
and the close of a full inspiration is, perhaps, the 
period to be preferred. Ordinarily, the liability to 
error from this source is obviated, either by repeat- 
ing a series of strokes, first on one aide and next 
on the other, or by percussing both sides repeatedly 
in quick succession, in order mentally to obtain the 
average intensity and other characters of the sound 
during the successive stages of a respiration. The 
instances of disease, however, are exceedingly rare, 
in which such nicety of discrimination is important." 
Prof Da Costa has recently studied more fully the 
variations in this respect in the different regions in 
disease as well as in health, and he has distinguished 
this as " respiratory percussion."' 
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Knles in the Practice of PeronBBioa. 

1. Prior to a ooraiiarison of the two sides of the , 
chest, aa regards the resonance on percussion, eitltep 1 
in health or disease, an examination bj inspectioa \ 
should be made, in order to determine whether) 
there bo any deviation from the normal confort 
tion. In what has been stated concerning percns- I 
sion in health, it is assumed that the chest 
Bymmetrical. Want of symmetry may be due to J 
congenital deformities, and to those caused by ra- I 
chitis, chronic pleurisy, curvature of the spine, and J 
injuries. Any deviation from the normal contbrma- 1 
tion will afl'ect more or less the resonance in corre- 
sponding regions on the two sides. Due allowance I 
is to be made for want of symmetry in determining* 
morbid signs, and often the existence of these cannot J 
be determined with positiveness when there is coa-1 
siderable deformity. The signs obtained by auscul- J 
tation are less affected by want of symmetry thanf 
those obtained by percussion. 



2. Attention to the position of the person exam-' 
ined is important with reference to the normal sym- 
metry of the chest. If the person be standing or 
sitting, the position should be upright and the ' 
shoulders brought to a level. A little inclination 
of the body to one side, or a depression of i 
shoulder, will be found to affect perceptibly the ; 
normal resonance, when the two sides are com- 
pared. If the body be recumbent, it should be as 
nearly aa possibly on a level plane. These condi- 
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«18 are indispensable for a nice comparison of the 
D sides either in health or disease. 

In making a nice comparison, the person who 
percusses should be, as nearly as possible, either in 
front or behind the person percussed. Percussion 
made by one standing or sitting by the side of the 
person percussed, is almost certain to produce dis- 
parity in resonance. 



4. Percussion made successively on one side and 
other side, must be in all respects the same in 
ird to the mode, the force of the blow, and the 

situation. A light percussion on one side, and a 
strong percussion on the other side, will, of course, 
a disparity in the intensity of resonance. The 
trcussion must be made in succession at points as 
larly as possible equidistant from the median line, 
and from the summit or base of the chest. With 
reference to great nicety, the percussion, if made on 
the rib or intercostal space on one aide, must be 
made on the rib or intercostal space on the other 
side. Great nicety of comparison also requires that 
if the percussion be made on one side during the 
act of inspiration, it should be made on the other 
side during this act. The signs of disease, however, 
are generaliy so well marked, that very close atten- 
tion to these points is not necessary. 

5. A series of blows in rapid succession (5 or 7) is 
to be preferred to one or two, in practising percna- 
aiou, difference in intensity, pitch, and quality being 

/ better appreciated. 
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6. Percussiou may be made lightly or forcibly, 
the former being called superficial, and the latter 
deep percussion. With light blows the resonance 
comes from the superficies of the lung and from 
within a limited area. With forcible blows the 
resonance is from a greater depth and a wider 
space. The result of these difterent modes of prac- 
tising percussion may be illustrated within the prse- 
cordia in health. Comparing the resonance over 
the superficial cardiac space with that in a corre- 
sponding situation on the right side, dulness is more 
marked with light than with forcible blows, the 
resonance from the latter coming from a wider area. 
On the other hand, comparing the resonance over 
the deep cardiac space, dulness is more marked with 
forcible than with light blows, owing to the presence 
of lung between the heart and the walls of the chest. 
This rule is of importance in its application to per- 
cussion in disease. 

7. Percussion over the anterior portion of the 
chest, the person percussed leaning against a door, 
a board partition, or a lathed wall, gives an increased 
intensity of resonance. It is often useful to resort 
to this procedure in the practice of percussion. 
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pBRcnssioH in casea of disease furnishes signs 
wWch represent tnorbitl physical conditions incident 
to the different pulmonary affections; with these 
physical conditions and their relations to pulmonary 
affections the student is supposed to he familiar (vide 
page 20 et scq.). 

The signs of disease furnished by percussion are 
resolvable into six, namely: 1. Absence of reso- 
nance or flatness; 2. Diminished resonance or dul- 
ness; 3. Tympanitic resonance; 4, Vesiculo-tym- 
panitic resonance; 5. Amphoric resonance, and 6. 
Cracked-metal resonance. The two last named 
signs are properly varieties of tympanitic resonance, 
but it !B most convenient to consider them as dis- 
tinct signs. 

Knowledge of these six signs sufficient for their 
availability in physical diagnosis re'iuires, first, a 
practical acquaintance with the characters which 
^atinguish each from the others, as well as] from 
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the normal resoiiauce: and second, a clear apprehen- 
sion of the significauce of each, that is, the morbid 
physical conditions which they severally represent. 
Under these two aspects the signs will now be con- 
sidered. 

1. Absence of Besonance or FlatneBS. 

This sign is sufficiently defined by its name. It 
ia absence of resonance or sound. Nothing is beard 
but a noise such as may be produced by percussing 
over a solid mass, for example, a limb composed of 
muscle and bone, or over a collection of liquid, for 
example, the abdomen in hydro-peritoneum or 
ascites. There being no resonance or sound, the 
sign has no characters pertaining to pitch or quality. 
It may be illustrated on the healthy chest by percuss- 
ing in the right infra-mammary region below the 
line of hepatic flatness. 

There are four elasaes of morbid physical condi- 
tions giving rise to flatness on percussion, namely, 
1st, the presence of liquid either in the pleural aae 
or in pulmonary cavities; 2d, liquid filling the air- 
vesiclea; 3d, complete solidification of lung; and, 
4th, a tumor within the cheat. Flatness on percus- 
sion always represents one of these morbid physical 
conditions. 

These conditions are incidents to different dis- 
eases, as follows : 

Ist, Liquid in the pleura! cavity is incident to 
pleurisy with effusion, empyema, and hydrothorax, 
A collection of pus constitutes pulmonary abscess, 
and phthisical cavities, or those caused by circum- 



PABSEXCE or RKSOTfAKCK OB FLATN'KS! 



65 




grc 
ispa 

■ 

1^ enl 



iribad gangrene, may become filled with morbid 
liquid products. 

2d, Serous effusion into the air-vesicles consti- 
tutes pulmonary cedema. Liquid blood extravasated 
characterizes hemorrhagic infarctus, pneumorrhagia 
or pulmonary apoplexy. Pus infiltrating more or 
of the parenchyma may be derived from an ab- 
either within the lung, or elsewhere, for ex- 

iple, the liver, and from the pleural cavity in 
pyema when perforation of lung takes place. 

3d. Solidification of lung occurs in pneumonia 

ira an exudation within the air-cells; it is pro- 

ced by condensation from compression by liquid 
or air in the pleural sac, the pressure of a tumor, 
and by collapse; it exists in cases of phthisis, in in- 
terstitial pneumonia, and in carcinomatous infiltra- 
tion of lung. 

4th. Tumors within the chest are of different 
kinds, for examples, aneurisms and cancerous 
growths. In proportion to their size they occupy 
space belonging to the lung, as well as condensing 

le latter by pressure. Flatness may also be caused 
the encroachment of organs situated below the 
Uaphragm upon the thoracic space, as in eases of 
enlargement of the liver and spleen. 

Flatness on percussion in all these conditions is 
the same. The sign alone does not enable us to 
discriminate the conditions from each other, nor to 
determine the existing disease. 

Finding this sign present, the particular condition 
;and the disease in each case are to be determined by 

le situation of the flatness, its extent, the associated 

tysical signs furnished by auscultation, together 
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with the other methods of exploration, and by the 
symptomatic phenomena. 

2. Diminished Resonance or Dulnesa. 

The resonance on percussion is diminished, or 
there is dulness, when the solids or liquids within 
the chest are morhidly increased without increase 
in the quantity of air, the increased amount of solids 
or liijuida not being sufficient to cause flatnesB. 
Diminution of air without increase of either solids 
or liquids, as in collapse of pulmonary lobules, also 
gives rise to dulness. "We may formularize the 
physical conditions by saying that they consist in 
an abnormal proportion of solids or liquids over the 
air in the pulmonary vesicles, 

Dulness varies in degree. It may be slight, 
moderate, considerable, or great. These adjectives 
of quantity express sufficiently the variations in this 
regard. The degree of dulness corresponds to the 
amount of the relative disproportion of solids or 
liquids over the air within the chest, 

The pitch of sound is higher than that of the 
normal resonance of the persons percussed. This 
is invariable; with dulness there is always more or 
less elevation of pitch. The quality is altered only 
in amount; there is, of course, less vesicular quality 
in proportion as the intensity of the resonance is 
diminished. 

The characters which distinguish this sign, thus, 
are, lessened intensity of resonance, elevation of 
pitch, and weakened vesicular quality. 

The morbid conditions giving rise to this sign are 
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pilose whioh, existing in a greater degree, give rise 
Morbid products within the pleural sac, 
■serum, pus, lymph, if not sufficient to cause flatness, 
^ve rise to dulnesa. The sign, therefore, occurs in 
rpleuriay, empyema, and h3'drothorax. The same is 
[rue of pulmonary tedema, hemorrhagic infaretua, 
iuniorrhagia, and purulent infiltration of lung. 
iSolidification of lung, when not complete, occasions 
dulness; hence it is a sign in pneumonia, vesicular 
,nd interstitial, in phthisis, in condensation of lung 
from compression, in collapse of pulmonary lobules, 
and in carcinomatous infiltration. A tumor within 
the chest, not sufficiently large to cause flatness, 
kgivea rise to dulness. 

~ ;r, some conditions giving rise 

e never sufficient to cause flat- 
ingestion limited to a lobe may 
appreciably. The dulness 
I may exist in the first stage of pneumonia, before 
v£o1idifi cation from pneumonic exudation has taken 
■ place. A layer of lymph upon the pleural surfaces 
uses dulness after the liquid efi^usion in pleurisy 
8 been removed, and after the vesicular exudation 
tin pneumonia is absorbed. Dulness may also be 
I caused by a considerable accumulation of mucus or 
lioagulated blood within the intra-pulmonary bron- 
Icbial tubes. 

The particular morbid condition which gives rise 
ito dulness cannot be inferred from the characters of 
■the sign : the sign only denotes that some one of the 
Idifierent morbid conditions exists. The condition 
ftwhich exists in each case, and the disease, are to he 
■determined by the situation, extent, and degree of 
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duluesfi, taken in connection with the iuforniatiori 
derived from other methods of exploration than jier- 
cussion, together with the history and symptoms. 

3, Tympanitic Resonance. 

Resonance is tympanitic whenever it is entirely 
devoid of the vesicular quality; in other words, any 
resonance which is non-vesicular is tympanitic. The 
leading distinctive character of the preceding sign 
(dulness) relates to intensity, whereas, the leading 
distinctive character of this sign relates to quality. 
Tympanitic resonance derives no distinctive char- 
acter from intensity; it maybe either more or less 
intense than the resonance of health in the person 
percnssed. This point is to be emphasized, inas- 
much as with many the idea of tympanitic resonance 
involves increased intensity of sound; a resonance, 
be it never so feeble, if it be n on -vesicular, is tym- 
panitic. If, however, the resonance be quite feeble, 
it is not always easy to determine whether there be, 
or be not, any appreciable vesicular quality. The 
term used by Stokes, namely, " tympanitic dulness," 
is properly enough applied to a resonance with di- 
minished intensity, in which a vesicular quality 
cannot be appreciated. As re,^rds pitch, a tym- 
panitic resonance is higher than the norma! vesic- 
ular resonance. If there be any exceptions to this 
rule, they are extremely infrequent. The tympanitic 
resonance over ditt'erent parts of the abdomen is 
always higher in pitch than the resonance over 
healthy lung. 

The following are the morbid physical conditions 
which give rise to tympanitic resonance ; 



TYMPANITIC BESONANOE, 69 

let. Air m the pleural cavity. It is, therefore, a 
^ of pneumothorax. Frequently in this affec- 
m the tympanitic resonance \s more intense than 
a resonance of health, the pitch being always more 
less raised. 

2t\. Pulmonary cavities containing air. It occurs, 
b therefore, in cases of phthisis. In this disease the 
tympanitic resonance is limited to a cireumecribed 
space corresponding to the site and eize of the cavity, 
. whereas, in pneumothorax, it frequently exists over 
i considerahle part or the whole of the affected aide 
«f the chest, 

, Complete solid itieation of the whole or a part 
■jof the upper lobe of lung. The tympanitic reao- 
luance under these circumstances must be derived 
from the air in the lower part of the trachea and the 
fibronchial tubes exterior to the lungs. This is the 
planation of the sign in the second stage of pneu- 
monia affecting an upper lobe, and iu certain cases 
of phthisis prior to the stage of excavation. Dilata- 
tion of the intra-pulmonary bronchial tubes, with 
ilidificatiou surrounding thera, as in some eases ol 



'hosis of lung, may give 
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A gastric tympanitic 
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pnterstitial pneumonia or cirrt 
fise to tympanitic resonance. 
1. Conduction of resonani 
i containing air or gas, 
lance is frequently condi 
wmetimes over the whole, of the left side of the 
ihest. This is more likely to occur when the left 
; is solidified. On the right side less frequently 
I tympanitic resonance may be conducted upward 
p'oni the colon to a greater or less extent. 

Tympanitic resonance may be illustrated by per- 
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oiission over tlie hollow abdominal viscera of the 
abdomen, provided they contain air or gaa. The 
aigu may be imitated by percussing an iuflated 
bladder or India-rubber balls. The pitch will be 
found to vary according to the size and the 
degree of inflation of the bladder or balls. To 
illustrate this resonance in proximity to a vesicular 
resonance produced artificially, one-half of the soft 
portion of an oblong loaf of bread may he removed, 
leaving intact the upper crust. Percussion over this 
half of the loaf illustrates the tympanitic, and over 
the other half the vesicular, resonance. 



4, VeBiculo- tympanitic fteaonance. 

Tliis name was proposed by the author many 
years ago to denote a sign with the following dis- 
tinctive characters : The resonance increased in in- 
tensity ; the quality a combination of the vesicular 
with a tympanitic, and the pitch high in proportion 
as the tympanitic quality predominates over the 
vesicular. 

The sign represents especially one morbid phy- 
sical condition, namely, an abnormal accumulation 
of air in consequence of dilatation of the air- vesicles, 
that is, pulmonary or vesicular emphysema. The 
sign also is present in interstitial or interlobular em- 
physema. The relation of the sign to these affec- 
tions renders it of great value in physical diagnosis. 

A vesicuio-tympanitic resonance is obtained when 
the pleural sac is partially filled with liquid, by per- 
cussing over the lung on the affected side. Although 
the pressure of the liquid diminishes the volume of 
the lung, as a rule it yields this sign. The reso- 
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iiance is veBieuIo-tympauitic above the licjuid wLeu 
the latter is siiifieient to till a third, a half, or eveu 
two-thirda of the iiitra-thoracic space. The sigu is 
alao obtained over the upper lobe when the lower 
lobe is solidified in the second stage of pneumonia, 
and over the lower lobe when the upper lobe ia 
solidified. 

A loaf of bread may be uaed to illustrate a veaic- 
ulo-tympauitic resonance, as follows : By means of 
a hollow cj-liiider remove longitudinal seetions in 
one-half of the loaf, leaving the crust intact. The 
spaces thus produced yield a tympanitic resonance, 
and the portions which surround these spaces give 
the vesicular resonance. The vesicular and the 
tympanitic quality are thus combined, with eleva- 
tion of pitch and increased intensity ; over the other 
half of the loaf the resonance is purely vesicular. 
Another method of illustrating this sign out of the 
body is to inflate the human lungs, or the lungs of 
the sheep or calf, considerably beyond the limit of 
a normal inspiration. Inflated beyond that limit the 
emphysematous couditiou is produced, and the reso- 
nance represents that condition. 

5. Amphoric ReBonance. 
Eesonanee is said to be amphoric when it has a 
musical intonation analogous to that produced by 
blowing over the mouth of an empty bottle. An 
amphoric sound ia easily illustrated by filliping the 
cheek made tense, the mouth not completely cloaed, 
and the jaws separated, as is done when the sound 
of a liquid flowing from a bottle is imitated. By 
varying the size of the cavity nf the moutii, the am- 
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phoric sound thuB produced may be made to vary 
much in pitch. This illustration exemplifiee the 
mechanism of the sign in disease. 

The sign represents a pulmonary cavity which is 
generally phthisical. The conditions, aside from 
the existence of the cavity, are, rigidity of its walls, 
so that they do not collapse, the presence, of course, 
of air within the cavity, and free communications 
with the bronchial tubes. These accessory condi- 
tions are not constant, so that an amphoric resonance 
over a cavity is sometimes found, and other times 
wanting. Directly after having been wanting, it 
may be reproduced if the patient expectorate freely. 

When percussion is made with reference to this 
sign, the mouth of the patient should be open, and 
one or two rather forcible blows are better than a 
series of four or six. The amphoric sound may be 
often distinctly perceived if the ear be brought into 
close proximity to the patient's open month, when 
the sign is not appreciable otherwise. It may be 
rendered still more distinct by means of the binaural 
stethoscope, the pectoral extremity being close to 
the mouth of the patient. 

As a cavernous sign the amphoric resonance is 
very reliable ; but it does not invariably denote a 
pulmonary cavity. It is obtained in some cases of 
pneumothorax, the pleural space tilled with air form- 
ing a cavity which communicates with the bronchial 
tubes through a perforation of the lung situated above 
the level of the liquid. It is sometimes obtained over 
a solidified portion of lung situated in close proximity 
to a primary bronchus, the resonance being derived 
from the air within the latter. It is occasionally 
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produced by percussing over the site of the primary 
bronchus in the second stage of pneumonia affecting 
an upper lobe. In children, owing to the yielding 
of the costal cartilages, it may even be produced in 
health over a primary bronchus. In all these excep- 
tional instances the associated signs and symptoms 
will prevent the error of attributing the sign to a 
pulmonary cavity. 
This sign is properly a variety of tympanitic reso- 



^^^i 



6. Cracked-metal RcBonanee. 



The name of this sign, expressing an analogy to " 
the sound produced by striking a cracked metallic 
vessel, denotes its peculiar character. It may be 
imitated by folding the hands so as to form a cavity 
and striking them upon the knee, in the iamiliar 
trick of producing in this way a sound as if metal 
coins were between the palms. This illustration, 
also, exemplifies the mechanism of the sign. Like 
the sign last dcHcribed, it is a variety of tympanitic 



The cracked-metal, like the amphoric, resonance 
represents generally a phthisical cavity. Percussion 
is to be made in the same way as for the production 
of the amphoric resonance, and, like the latter, the 
cracked-metal character is often perceived if the ear 
be brought close to the patient's mouth when other- 
wise it is not appreciable. 

The cracked- metal and the amphoric resonance 
are often associated; and the statements made with 
respect to the exceptional instances in which the 
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latter is produced, without the existence of a pul- 
monary cavity, will apply ecLually to the former. 



In addition to the acoustic phenomena produced 
by percussion with the iingers applied to the chest 
instead of a pleximeter, an abnormal sejise of resist- 
ance is felt in certain conditions of disease. lu 
health, with a somewhat forcible percussion, the 
walls of the chest are felt to 3"ield in proportion as 
the costal cartilages are flexible. This yielding is 
diminished or ceases when a collection of liquid in 
the pleural cavity, or liquid in the air-vesicles, and 
solidification of lung, offer a mechanical obstacle 
thereto. An abnormal sense of resistance on per- 
cussion, thus determinable by comparison of the 
two sides of the chest, is a sign representing some 
one of the morbid physical conditions just named. 
This properly belongs among the signs obtained by 
palpation. The sign is to be taken in connection 
with other signs in determining the condition which 
exists in particular cases. 
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ImporUnoe of the study of the uusoDltatur; Buunde in health — ImiaediiLtQ 
md medUle aufcullntiun — Advantngea of the biDBural BtethoBoopii — 
RdIbb to be ohsetved in uuecDllBtiDD — DiviaienB of the atud; cf anscal- 
talioB In bwillh— The normal Ifttjngeiil and tracheal respiration— The 
normul Teaionlarmarmur^ its distinctive chnractera, and the vnriatiune 
in the diS'srent regiuni on the aauie side, nnd in aarrespondiug regioDB 
on the tno sides of (he oheat^The normat vncal reiinaonoe — The 
laryngeal end truoheal voice and whisper— The normal thoraoio looal 

tioni ia different regions on the same side, and in corresponding regions 

v»riBtiona in different regions on the anuie side, and in corresponding 
regions on the two sides of the cheat. 

The term auaciiltatiou, limited in its application 
■to the respiratory system, denotes the act of listen- 
ring to the normal and abnormal sounds produced 
by respiration, voice, and cough. In this and the 
next chapter, the method of exploration thus named 
will be considered in its application to the roapira- 
tory Bystera; it wilt be considered subsequently as 
I applied to sounds relating to the circulatory system. 
The study of auscultatory sounds in health is 
I essential as preparatory for the study of auscultation 
lisease. The student must be familiar with the 
normal sounds before undertaking to become ac- 
quainted with those which represent morbid condi- 
tions. Ample time and attention should be given 
to the study of auscultation in health. The omis- 



i 



AUSCULTATIOS IS HSALTH. 

sion to do this is a frequent cause of difficultj and 
want of Buceess in attaining to a satisfactory proti- 
cieney in physical diagtiosis. The practical skill re- 
quired in diagnosis may be obtained in advance by 
devoting sufficient study to the healthy chest before 
entering on the study of the auscultatory signs of 
disease. Moreover, as will be seen, some of the 
moat important of the morbid signs have their 
analogues in certain norma! sounds pertaining to the 
respiratory system. 

Auscultation is either immediate or mediate. It 
is immediate when the ear is applied directly to the 
chest, which may be either denuded or covered with 
__ a cloth or more or less of the clothing. It is mediate 
wheu the soands are conducted to the ear by means 
of an instrument called a stethoscope. The student 
should practise both immediate and mediate auscul- 
tation. The direct application of the ear to the 
cheat suffices for diagnosis in many eases of disease; 
but there arc sometimes objections to this by the 
patient on the score of delicacy, and by the auscul- 
tator on the score of the uncleanliness of the person 
examined. There are certain parteof the chest which 
can only be explored by the stethoscope, and this 
instrument has the advantage of circumscribing the 
space whence the auscultatory sounds are derived. 
Moreover, by means of the stethoscope which is to 
be preferred over the great variety of instrnments 
heretofore in use, the sounds are beard much better 
than by immediate auscultation. 

The stethoscope which is to be preferred conducts 
the sounds into both ears, that is, it it binaural. In 
this consists its great superiority, Al the present 
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[tirae what ia known as Cammann'a stethoscope' 
8 to combine more recommeudations than any 

nther form of a binaural iuatrument. (Fig. 8.) The 

Rsonduction into both ears renders the sounds much 
louder and more distinct than when they are heard 
?ith one ear in either mediate or immediate auscul- 
tation. Another advantage is, the raiud is not dis- 
•acted by aonnda entering the ear not employed in 

poscultatiou. The advantages, however, of 0am- 
i stethoscope are not appreciated until after 




^«omc practice. At first, a humming sound is heard 
(rhicb divides the attention and thus obscures the 
intra-tboracic sounds. After a little practice this 
liamming sound is not heeded, and it ceases to be 
any obstacle. Many who use the instrument only 
a few times are dissatistied with it and diecontinne 

I its use, when, if they had used it longer, they would 

pot have been willing to dispeuBe with it. The 

tathor's experience with a large number of classes 

1 private instruction has been this : at first, most 

Caembers of a class prefer the ear applied directly to 

' Invented bj Ibe IhIb Dr, CHtiiLiniim, iif New York. 
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the chest; but, before the coiirae of inetruction is 
ended, the binaural stethoscope is so much preferred 
that it is difficult to enforce a fair proportion of prac- 
tice in immediate auscultation. 

Another reason for the fact that this stethoscope 
is not sufficiently appreciated in this country is that 
many of the instruments sold are defectively made. 
Fnless proper attention has been paid to all the nice 
points of the stethoscope as devised by Cammanu, 
an instrument is worthless. An instrument must 
be very good, or it is without value. The knobs 



which are to enter the ears must be of the right 
size; if they enter too far they occasion pain. The 
curves at the aural extremity must be such that the 
aperture is in the direction of the meatus of the 
ear. The flexible tubes must not he stiff, and their 
movements must be noiseless. All the tubes must 
be unobstructed, for it is the air within the tubes 
which chiefly conducts the sounds. In the use of 
the instrument it should be applied to the chest 
without any intervening clothing.' 

Tiemann & Co, and Furd & Co. ace 
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The Btethoacope known as Allison's difterential 
stethoscope {vide Fig, 9), ia binaural with two pectoral 
extremitiee. With this inatrument intra-thoracic 
sounds are received Bimultaneoualy from different 
situations. This stethoscope ia only useful for the 
comparison of sounds aa regards the relative time of 
their occurrence. The advantage of the better con- 
duction of sounds when they are received into both 
ears is, of course, lost. In other respects than the 
comparison as to the occurrence of sounds synchro- 
nously, or otherwise, the differential stethoscope has 
no advantage, A little reflection and practice will 
suffice to show that to compare different sounds in 
respect of pitch and quality, it is better to listen to 
them successively than simultaneously. 

The rules to be observed in the practice of auscul- 
tation, in health and disease, may be here introduced. 

In auscultation, aa in percussion, corresponding 
situations on the two sides of the chest are to be 
explored successively, and compared. When the 
stethoscope is used, the pectoral extremity must 
be applied on each aide with the same degree of 
pressure; this is especially essential in the com- 
parison of vocal sounds. In immediate ausculta- 
tion, the ear is to be applied with a certain degree 
of force, and a thin layer of clothing does not inter- 
fere materially with the perception of auscultatory 
sounds. The ear not applied to the chest may or 
may not be closed by the linger in listening to the 
respiratory sounds; it should be closed in listening 
to the vocal sounds, in order to prevent confusion 
from attention to the voice from the patient's mouth. 
In immediate auscultation, whenever practised, the 
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auscultetor should take a position which will uot in- 
terfere with the sense of bearing, and not occasion a 
feeling of discomfort. These difficulties are in the 
way of auscultating with the hody bent forward; 
the sense of hearing is dulled by the detention of 
blood in the head, and the position cannot be main- 
tained without discomfort. The person examined, 
if practicable, should be sitting, and the position for 
the auseultator is tbat of kneeling on one knee, and 
lowering, if necessary, the body, so that the head 
may be kept upright. These points are less im- 
portant if the binaural stethoscope be used. 

When listening to respiratory sounds, it is gener- 
ally desirable that the person examined should 
breathe with somewhat greater force than in ordi- 
nary breathing; but it is important that the normal 
rhythm of respiration should be unchanged. Per- 
sons when requested to breathe with increased force 
are apt to err in breathing violently, and sometimes 
too slowly. The readiest mode of obtaining what 
is desired, is for the examiner to illustrate it by his 
own breathing. A complete expiration is important 
in order to secure a satisfactory inspiration. It 
should, therefore, be made clear by explanation and 
illustration, that each expiration should be finished 
before the following inspiration. Breathing through 
Dr. E. Holden's " Resonator," a flexible tube of con- 
siderable size, with a mouth-piece, secures the re- 
quisite force of the respiratory acts, and is in this 
way useful. (Fig. 10.) 

The aiiility to abstract the mind from thoughts 
and other sounds than those to which the attention 
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Bto be directed, is essential to success in ausculta- 



tion. All r 



B do not p 



equally thia ability, 



1 persons t) 

and herein ia an explanation in part of the fact that 

1 are not alike sneceasful. To develop and eulti- 

'. by practice tlie power of concentration, ia an 

!ct which the student should keep in view. 

fenerally, at first, complete stillness iu the room is 



^dispensable for the study of auscultatory sounds ; 
Sith practice, however, in concentrating the atten- 
ion, this becomes less and less e 



The study of auscultation in health embraces the 
following : 

1. The Bounds produced by respiration as heard 
over the larynx and trachea, or tlie normal laryngeal 
and Iraeheal respiration. 

2. The sounds heard over the cheat in the acts 
f peapiration. These sounds, coming chiefly from 

"p-vesicles, constitiile what is called the normal 



. The resonance beard over the chest, and the 
fbration or thrill produced by the loud voice, or 

e normal vocal resomanee and fremitus. 



acsculTation in hbalth. 

4. The sounds heard over the chest with the 
whispered voice, or, inasmuch as these sounds are 
conducted chiefly by the air in the bronchial tubes, 
the noiinal hrom-hial whisper. 

These tour normal signs will be considered in the 
foregoing order. 



Hormal Laryngeal and Tracheal Respiratioa, 

For all practical purposes the laryngeal and the 
tracheal respiration may be considered to be iden- 
tical, that is, the shades of difference between the 
sounds in these two situations are not of importance 
as regards the application to physical diagnosis. 
The laryngeal respiration is more readily studied 
than the tracheal, and for the study of both the 
stethoscope is necessary. 

Applying the stethoscope over the side of the 
larynx, the person examined breathing with some 
increase of force, but without any alteration iu 
rhythm, a sound is heard with each of the two acts 
of respiration. The inspiratory and the expiratory 
sound, studied separately and contrasted with each 
other, have the following characters relating to in- 
tensity, pitch, quality, duration, and rhythm: The 
inspiratory sound is of variable intensity. In ordi- 
nary breathing it varies much in different persons, 
and in different acts of breathing in the same person. 
It is always considerably intense in forced breathing. 
The pitch is high when compared with the inspira- 
tory sound as heard over the chest. Tlie quality of 
the sound is well defined by the word tubular; the 
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sound at once suggests a current of air through a 
lube. The duration of the sound is from the begin- 
ning to nearly, not quite, the end of the inspiratory 
act. The characters of the iiiapiratory sound, thus, 
are more or less intensity, a high pitch, a tubular 
quality, and a duration a little less thpn that of tho 
act of inspiration. 

An expiratory sound is always heard with forced 
breathing. As regards duration, it is as long as, or 
longer than, the sound of inspiration. In general it 
is mure intense than the sound of inspiration. The 
pitch is higher than that of the inspiratory sound. 
The quality is the same as that of the inspiratory 
sound, namely, tubular. 

Repeating the characters distinctive of the normal 
laryngeal respiration, they are as follows: The in- 
spiratory sound 13 of variable intensity, high in 
pitch, and tubular in quality. The expiratory sound 
is aa long as, or longer than, the inspiratory sound ; 
it is higher in pitch, and usually more intense. 
Owing to the inspiratory sound not continuing 
quite to the end of the inspiratory act, there is a 
very short interval between the two sounds. In 
this latter point consists the only variation between 
the rhythm of the acts of breathing and that of the 
sounds. 

The foregoing characters should not only be 
verified by the student, but he should become so 
familiar with them by practice that it requires no 
effort of the mind to recollect them. It will he seen 
hereafter that these characters of the normal laryn- 
geal respiration are precisely those which distinguish 
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an itiiportaut morljid physical eigUi naiuely, the bron- 
chial or tubular respiration. 

Normal Tesicolar Hnrmiir. 

This is the name usually given to the respiratory 
sounds heard over the dift'erent regions of the chest.. 
Theae sounds should be studied with the ear applied 
directly to the cheat (immediate auscultation), i 
well as with the stethoscope. In commencing the 
study, the middle of the anterior surface of the chest 
on the right aide, to avoid the sounds of the heart,' 
or still better, the posterior aspect below the scapula 
on either side, should be selected. The person i 
amined should breathe somewhat more forcibly than 
in ordinary breathing, but not violently uor quickly, 
nor too slowly, the normal rhythm being unchan 
Children are better than adults for this study, owing 
to the greater intensity of the murmur in early life. 

The characters which belong to the inspiratory 
and the expiratory sound in the normal vesicular 
murmur are as follows : The inspiratory sound ie of 
variable intensity. There is a wide variation in dif« 
ferent healthy persons. In some persona it is i 
feeble as scarcely to be appreciable even with thff 
binaural stethoscope. The pitch of the sound, com' 
pared with the inspiratory sound in the normat 
laryngeal or tracheal respiration, is notably low. 
The quality of the sound is peculiar; no distiud 
idea of the quality can be formed by any comparisoifi 
The name used to designate the quality is vesiculate 
this name only denoting that the air-vesiclea are i: 
some way concerned in the production of the sounc 
This vesicular quality must be impressed upon the 
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rception and memory by direct observation. The 
dnratioii of the inspiratory sound is from the begin- 
ning to the end of the itiapiratory act. 

An expiratory sound is not always, although gener- 
ally, appreciable. It is much lees intense than the 
sound of inspiration. It is notably lower in pitch 
than the sound of inspiration. The quality of the 
sound is neither vesicular nor tubular. It may be 
called simply a blowing sound, and may be imitated 
by blowing with the mouth partially opened. The 
duration is much shorter than that of the inspira- 
tory sound. 

The characters, thua, which distinguish the normal 
vesicular murmur are, an inspiratory sound variable 
iu intensity, low in pitch, and vesicular in quality; 
an expiratory sound less intense than the inspira- 
tory, etill lower in pitch, non-vesicular and non- 
tnbular, or simply blowing; the inspiratory sound 
continuing from the beginning to the end of the in- 
spiratory act, and the expiratory sound beginning 
with the expiratory act but ending before this act is 
completed, its duration, relatively to the inspiratory 
Bound, being variable, but averaging about a fifth. 
The inspiratory sound continuing to the end of in- 
spiration, and the expiratory sound beginning with 
the act of expiration, it follows that there is no in- 
terval between the two sounds. It is to be remarked 
that an interval is not infrequently produced by the 
person examined holding the breath after inspira- 
tion is completed. This variation in the rhythm of 
the acta, of course, produces a corresponding varia- 
tion in sounds of breathing. 
I The characters of the normal vesicular respiration 
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may be studied by inflating the lungs removed from 
the human cadaver, or from the sheep or calf, and 
applying the binaural stethoscope directly upon the 
pulmonary surface. In this experiment the veaie- 
cular quality is strongly marked. In the same way 
the tracheal respiration may be studied and its 
characters contrasted with those of the vesicular 
respiration. It is recommended to the student to 
resort to this readily available method to etndy the 
normal respiratory signs. 

Having become familiar with the characters of 
the normal vesicular respiration as compared with 
those of the normal laryngeal or tracheal respira- 
tion, the student may then proceed to study the 
former in the diiFerent regions of the chest. The 
murmur will be found to present variations in the 
different regions on the same side, and in the corre- 
sponding regions on the two sides of the chest. 
The variatioHB, within the range of health, in the 
latter are especially important. The following ao- 
count of the murmur in the different regioiut 
embodies the results of the analysis of a series of 
recorded examinations of healthy persons.' 

Migki and Left Infra-clavkular Region. — The mur- 
mur in this region, on either side, diftere more or; 
lees from the murmur as heard in the anterior re- 
gions below, or in the infra-scapular region. The 
vesicular r|uality in the inspiration is lees marked; 
The pitch is higher. The expiratory sound is longer^ 
lees feeble, and higher in pitch. The difference be- 



' Vide Prize Essay, Transact. Am. Med. Ass 



., Vol, v., 



NORMAL VK3ICCLAR MUBMUB. 



87 



' tha: 

fore 

K 



pin 



'een the two sides in this region is especially im- 
portant with reference to diagnosis. The intensity 
of the inspiratory sound is almost invariably greater 
on the left side. Its vesicular iniality is more 
larked, and the pitch is lower. Per conlra, the 
ipiratory sound on the right side, in this region, 
intense, less vesicular, and higher in pitch 
than the inspiratory sound on the left side. In 
forced breathing the intensity of the murmur is in- 
more on the left than on the right side. 
!he expiratory sound is sometimes wanting on the 
when it is heard on the right side. On the 
'Tight side, the expiratory sound ia longer than on 
the left aide. It may he prolonged ou the right 
side to nearly or quite the length of the iueptratory 
sound. Sometimes on the right side the pitch of the 
expiratory is higher than that of the inspiratory on 
the same side, and it may have a tubular quality. 
A rare peculiarity is a prolonged, high, tubular ex- 
piratory sound ou botli sides, analogous to the 
laryngeal or tracheal expiration. When this is the 
le, the pitch of the expiratory sound is higher on 
,e left than on the right side. 

These several modifications of the respiratory 
murmur in the infra-clavicular region are marked 
in proportion as the sounds are studied near the 
iternum, that ia, over the site of the primary 
inchi. The respiratory murmur in this situa- 
in has been called the normal bronchial reapira- 
from its resemblance to the morbid sign so 
,ed. It may be more properly called a vesiculo- 
nlor, or the normal broncho-vesicular respira- 
I, the characters being those of the morbid sign 
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which, under the latter name, will be described in 
the next chapter. 

In the diaguoais of diseases, especially of phthisis, 
due allowance must be made for the points of dis- 
parity which exist normally between the two sides 
of the chest in the infra-clavicular region. Without 
a practical knowledge of these points of disparity, 
error in diagnosis can hardly be avoided. 

Right and Lefl Scapular Region. — As compared 
with the infra-clavicular region, the respiratory 
murmur heard over the scapula on either side i 
feeble, and the vesicular quality is less marked. 
The inspiratory sound is generally weaker and the 
pitch higher on the right than on the left f 
The expiratory sound is more constantly heard on 
the right than on the left side. It may be prolonged 
on the right side, and is sometimes higher in pitch 
than the inspiratory sound. Compared with the* 
left side, the murmur on the right, in this region, 
thus may have vesiculo-tubular or broncho-vesicular 
characters more or less marked. 

Righi and Tieft Inter-scapular Region. — In the upper 
and middle portions of this region, the normal char- 
acters are the same as in the sterno-clavicular portioa 
of the infra-clavicular region. The same pointa of 
disparity between the two sides are more or leBS 
marked here as they are anteriorly over the site o£ 
the primary bronchi. 

Right and Left Infra-seapular Region. — The intea'^i 
sityof the murmur is greater than over the scapulai 
region. In moat persons there is no notable disparity 
between the two sides; when a disparity exists, the 
intensity is greater and the pitch lower on the left 
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A prolonged, high-pitched, bronchial expi- 
sound is BometimeB transmitted below the 
,pula on the right side. 
'gkt and Left Mammary and Infra-mammary Jte- 
. — The inspiratory sound in these regions is Icbb 
ise than in the infra-clavicular region ; the vesic- 
quality is more marked, and the pitch ia lower. 
An expiratory sound is often wanting, 

R^ht and Left Axillary and Infra-axillary Regions. 
— The inspiratory sound in these regions is as in- 
tense as in any portion of the chest. The intensity 
is less in the infra-axillary than in the axillary re- 
gion, and the pitch is lower. In some persons the 
murmur on the two sides presents no disparity, but 
in other persons the vesicular quality is somewhat 
more marked and the pitch ie lower on the left than 
on the right side. An expiratory sound is oftener 
heard than in the mammary and infra-raammary 
ions. 



Normal Vocal Resonance. 



Laryngml and Tracheal Voice. — It will prepare the 
Htndent for the appreciation of the distinctive char- 
acters of the morbid signs pertaining to the voice, 
to study the vocal signs over the larynx and trachea. 
Applying the stethoscope either over the broad sur- 
face of the thyroid cartilage, or just above the sternal 
notch, and requesting the person examined to count 
with a moderate intensity of voice, the auseultator 
perceives a strong resonance, with a sensation of 
concussion or shock, and a sense of vibration, thrill, 
or fremitus. The voice seems to be concentrated 
near the ear. Sometimes the articulated words 
8» 
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are tranaraitted so as to be heard more or lees dis- 
tinctly. The laryngeal or tracheal voice thus (laryii- 
gophony, tracbeophony) embraces different elements, 
namely, let, the vocal resonance; 2d, the concen- 
tration and nearness to the ear; 3d, the vibration, 
thrill, or fremitus; and 4th, the transmission of the 
speech, the latter corresponding to pectoriloquy. 
These different elemeats will be found to enter into 
the distinctive characters of morbid vocal signs. 

The sounds heard over the larynx and trachea 
when words are spoken in a whisper should be 
studied, inasmuch as important morbid signs relate 
to the whispered voice. Whispered words occasion 
little or no shock or thrill, but an intense, high- 
pitched tubular sound, with a sensation as if a cur- 
rent of air were directed into the ear through the 
stethoscope. This sound corresponds to the sound 
of expiration in laryngeal or trachea! respiration; 
the two sounds are, in fact, identical if, as is the 
case with some exceptions, the person whisper with 
the expiratory breath. Articulated words are 
transmitted with more or less distinctness, thus 
corresponding with the morbid sign called whisper- 
ing pectoriloquy. 

Normal Thoracic Vocal Resonance and Fremitus. — 
The vocal resonance over the chest is to be studied 
both by means of the stethoscope and by immediate 
auscultation. When the latter is employed the ear 
not applied to the chest should he closed in order 
to exclude the entrance of sound from the mouth of 
the person examined. When the stethoscope is em- 
ployed, care must be taken, in making a comparison 
between the two sides of the chest, or between dif- 
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regions on the same aide, that tho pectoral 
extremity of the instrument be pressed with an 
equal amount of force against the chest. The in- 
tensity with which the vocal resonance is transmitted 
is much affected by the degree of pressure with the 
stethoscope. 

CThe situations in which the student shouJd eom- 
jnence the study of the normal vocal resonance are 
those selected for beginning the study of the normal 
vesicular murmur, namely, the middle of the anterior 
aspect of the chest on the right aide, and below the 
scapula behind. 
With the stethoscope or the ear directly applied 
in the situations just named, the person examined 
should be requested to count one, two, three, in a 
uniform tone, and with moderate force. The ex- 
aminer ahouid himaelf pronounce tlieae numerals, 
in order to show the manner of counting. This is 
far better than asking a question and studying the 
resonance during the answer of the person examined. 
The objection to the latter mode is, the attention of 
the examiner is divided between the characters of 
the thoracic resonance and the idea conveyed by 
the answer. The characters of the vocal resonance 
in these situations are as follows : 

The voice is heard with an intensity which varies 
much in different persons ; in some the reso- 
ince is feeble, and it may be almost inappreciable, 
n others it is quite intense. The inteneity 
ipenda greatly on the loudness and lowness in 
of the voice of the person examined. The 
lonance is notably weaker in women than in men- 
is rarely attended with a sense of concussion or 
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shock. It 18 diffused; that is, it does not seem to 
be concentrated like the traciieal or laryngeal vocal 
resonance. It evidently comes from a certain dis- 
tance; that ia, the sound does not seem to be 
near the ear. Impression of the distance of the 
sound is highly distinctive of the normal reson- 
ance as compared with a morbid vooal sign (bron- 
chophony). The resonance is accompanied by a 
sense of vibration, thrill, or fremitus, the intensity 
of which, like the resonance, varies much in dif- 
ferent persons. This fremitus is properly not an 
acoustic but a tactile sign. The normal vocal fre- 
mitus, together with its abnormal modifications, be- 
long to the method of physical exploration called 
palpation. It is, however, appreciated by the ear as 
well as by the touch, and may be studied in the 
practice of auscultation. The student should prac- 
tically distinguish from each other, and study sepa- 
rately, the vocal resonance and vocal fremitus. 

From the foregoing charaetere the normal vocal 
resonance may be defined as, difi^used, distant, vari- 
able in intensity, and accompanied with more or less 
vibration, thrill, or fremitus. 

Having become practically familiar with these 
characters of the normal vocal resonance in the 
situations in which they are first to be studied, the 
next object of study relates to the normal variations 
in the different regions on the same side of the 
chest, and in corresponding regions on the two 
sides. In giving an account of these variations, 
based on a series of recorded examinations in 
healthy persons, the different regions will be con- 
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Sidered in the same order as in the study of tlie vari- 
tioiis of the respiratory sounds (vide p. 86 et seq.). 

Infra-clamculaT Region. — The vocal resonance in 
this region on either side is more intense than in 
the anterior regions below, the intensity, however, 
in different persons being very variable. Irrespec- 
tive of intensity, it is less diffused nearer the ear, 
and the pitch is somewhat higher. These latter 
variations are marked chiefly in the stern o-clavic- 
ular extremity of the region, that is, over the site of 
the primary bronchi. In some persons the concen- 
tration, nearness to the ear and elevation of pitch, 
especially on the right side, are such as to approxi- 
mate the normal resonance to the morbid sign called 
bronchophony. The characters of this sign will be 
considered in the next chapter, but it is important 
to know that exceptionally these characters may be, 
in a measure, illustrated in health in the infra-clavic- 
ular region. The resonance may then be termed 
normal bronchophony. 

A comparison of the resonance in the region on 
the right side and on the left side always shows a 
disparity. The resonance on the right side is in- 
variably greater. The degree of difference between 
the two sides varies in different persons. The reso- 
nance may be more or leas marked on the right and 
nearly wanting on the loft side. Allowance is to 
be made for the points of normal disparity between 
the two sides in the diagnosis of disease ; hence the 
student must become practically familiar with them. 

The vocal vibration or fremitus varies fully as 
much as tlie vocal resonance in different persona, 

! intensity is not always proportionate to that of 



the resonance; that is, the resonance may be com- 
paratively weak when the fremitus is strong, and 
vice versa. The fremitus, like the resonance, is 
always greater on the right than on the left aide, 
the disparity, like that of the resooauce, varying 
considerably in different peraons. 

Scapular Megion. — The resonance in this region is 
notably less intense than in the infra-clavicular re- 
gion. It is also more diffused and distant. The 
intensity is always greater on the right side. These 
statements are alike applicable to the vocal fremitus. 

Inter-scapular Region. — The intensity of the reso- 
nance here is nearly or quite as great as in the 
ate mo -clavicular extremity of the infra-c!avicular 
region. The resonance has in some persons in this 
region the characters of bronchophony. The in- 
tensity is always greater on the right side. The 
fremitus is more or leas marked, and always more 
marked on the right than on the left aide. 

Infra-scapular Region. — As a rule, the resonance 
in this region is stronger than over the scapula. It 
is always characterized by diffusion and distance. 
As in all the regions, it varies much in different 
persons, and is stronger on the right than on the 
left side. These statements are also applicable to 
fremitus. 

Mammary and Infra-mammary Regions. — The reao- 
nauce is notably less than at the summit of the cheat. 
The characters of bronchophony are never present. 
The intensity is greater on the right side. The 
same is true of fremitus. 

Axillary and Infro.-axillary Regions. — The resonance 
in these regions, and especially in the axillary region, 
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I greater than over the mammary and infra-nmiu- 
mary regioiiB. It is, of 
side. The charactere i 
brouchophony, namely, 
marked. Fremitus 



strongi 
as contrasted with those of 
Y, distance and difi'nBion, are 
more or less marked, and, of 
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course, more marked on the right than on the left 
ade. 



Normal fironchial Whisper. 



Prior to the pnblication of the author's work on 
the " Physical Exploration of the Chest," in 1856, 
signs in health and disease relating to the whispered 
voice had received but little attention. In that work, 
and more fully in the second edition, published in 
1866, a series of signs accompanying whispered 
words were described and named. As a point of 
departure for the study of the morbid signs thus 
obtained, of course the signs in health must first be 
studied. The sounds which are heard over difl'erent 
parts of the cheat in health I have embraced under 
the name, the normal bronchial whisper. The per- 
tinency of this name is derived from the fact that the 
conduction of the sound produced by the whispered 
voice must be chiefly by the air contained in the 
bronchial tubes. The sound heard over the trachea 
and larynx may be distinguished as the laryngeal or 
tracheal whisper, the characters of which have been 
already stated {vide page 90). 

It will facilitate the study of the normal bronchial 
whisper, as well as of the morbid signs, to consider 
that the characters of the sounds produced with the 
whispered voice are identical with those produced 
by the act of expiration in all respects save intensity. 
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Whispered words are produced, as a rule, by an act 
of expiration, the sounds being more intense gen- 
erally than those which accompany even forced 
breathing. Curioiisly enough, there are exceptions 
to this rule. Some persons insist upon whispering 
■with the act of inspiration, and there are some per- 
sons who have never acquired the ability to whisper. 
It will he at once evident that the pitch and quality 
of sounds produced by whispered words with the 
act of expiration, must be the same as those of the 
Bounds of expiration in breathing. 

Selecting for the study of the normal bronchial 
whisper the same situations as in commencing the 
study of the normal respiratory murmur, and the 
normal vocal resonance, namely, the middle of the 
chest in front, on the right side, and the infra- 
scapular region behind, with the whispered voice in 
these situations is heard, in most persons, a feeble, 
low-pitched blowing sound, these characters corre- 
sponding to those of the expiratory sound in forced 
breathing. The normal bronchial whisper in these 
situations is not in all persons appreciable. 

In the infra-clavicular region, the bronchial whisper 
is heard, with variable intensity, in most persons. It 
is somewhat higher in pitch than the whisper below 
this region. It is louder and higher in the sterno- 
clavicular than in the acromial extremity. In the 
former situation it has not infrequently a tubular 
quality. It is louder on the right than on the left 
side of the cheat. It is sometimes heard on the right 
when it is inappreciable on the left side. When 
heard on both sides the pitch of the sound is higher 
on the left than on the right side. It will be oh- 



served that these variations correspond to those of 
the sound with expiration in the iufra-davicular 
region (vide page 86). Occasionally whiBpeved words 
are partly transmitted, constituting incomplete whis- 
pering pectoriloquy. 

Iq the scapular region the bronchial whisper is 
not infrequently wanting. It maybe present on the 
right and not on the left side, and if present on both 
sides, it is always louder on the right side. 

In the inter-scapular region, as a rule, it is nearly 
or quite as marked as over the site of the primary 
bronchi in front. The pitch is more or less high, 
and has a tubular quality. It is louder ou the rigiit 
and higher in pitch on the left side, and in this 
situation there may be incomplete pectoriloquy. 

In the infra-soapnlar region, it is not infrequently 
wanting. When present it is generally feeble, the 
pitch being low and the quality non-tubular, or 
blowing. It is oftener wanting on the left thao ou 
the right side, and, if present on both sides, it is 
louder on the right side. 

In the mammary and infra-mammary regions it is 
not infrequently wanting, and the statements just 
made with reference to the infra-scapular region are 
alike applicable to these, as, also, to the axillary and 
infra-axillary regions. 
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The reepirntor; siEds of Dinenee ;— Abnomal ra^idiliciitiaDS of the DOTinaJ 
roapirBtorj EoundB : — iDcronEed leaicular murmur — CiminiElied VMio- 
uliir murmur — Bupprsased respiratory souoJ— Bronuhial or tubnlnr 
tBBpiratioD— Bronoho-YBBiculat rBspiration^CBTernouB reBpiration — 
BrDDDbD-iuiTerDuus rsBpiratian — Veiiculo cavernnut reipiraliou — 

Isterruplod reepirotioQ. Adventitious respiratory EonDde or iSlee. 
Liryngeal or tracheal raiaB— Moiat bronchial r^lss, eoaree, fine, and 
BubflrBpitBul — Yesicutar or orepitant rfile — Caiernoua or gargling riilB 
—Pleural friction rSIes, metallio linkling and Bplaehing— IndeUrminale 
r^leE. Tbe vocit] isigns of disease: Broncbopboii} — TTbispering brDO- 

chial whisper — Caveruoua wUisper — Pcploriloijor — Amptorio yoioo or 
eoho — Dimialsbed and supproeacd vocal rea on auce— Diminished and 
suppreaaed rocal fremitua — Uelallio tinkling. Signa obtaineJ bj aols 
of oougbing or tusj'ivB aoonds. 

Thb importance of becoming perfectly familiar 
with the signs of health before entering upon the 
study of morbid signs, cannot be too strongly en- 
forced. The auscultatory signs of disease, which 
are to he considered in this chapter, should not be 
studied until the student has made himself complete 
master of all the characters helougiiig to the normal 
signs obtained by ausenltation. 

Auscultation, in disease embracea the signs pro- 
duced by respiration, by the voice, and by acts of 
coughing. The respiratory signs will be first con- 
sidered, a 
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The Bespiratory Signs of Disease. 

The morbid aigiis produced by respiration may be 
classified as follows: let. Those which are abnormal 
modifications of the normal respiratory sounds, 2d. 
Those which have no analogues in health, being 
entirely new or adventitious sounds. The latter are 
usually embraced under the name rales. 



L Abnormal Modifications of the Normal Respiratory 
I Sounds. 

In order to appreciate the distinctive characters 
of the signs embraced in this class, the characters 
which distinguish the normal vesicular murmur must 
be kept in mind. The abnormal modifications which 
characterize these morbid signs relate to intensity, 
pitch, and quality of sound, together with certain 
alterations in rhythm. Twelve signs are included 
under this heading, namely: 1. Increased vesicular 
murmur; 2. Diminished vesicular murmur; 3. Sup- 
pression of respiratory sound; 4. Bronchial or tubu- 
lar respiration; 5. Broncho-vesicular respiration; 6. 
Cavernous respiration; 7. Broncho-cavernous respi- 
ration; 8. Vesiculo-cavernous respiration; 9. Am- 
phoric respiration; 10. Shortened inspiration; 11. 
Prolonged expiration; and, 12. Interrupted inspi- 
ration . 

These signs are to be studied, first, with reference 
to their distinctive characters severally, each being 
contrasted, as respects these characters, with the 
other morbid respiratory signs as well as with the 
normal vesicular murmur; and, second, with refer- 




i 



100 



AC80ULTATION IN DISEASE. 



ence to the morbid physical conditions which they 
severally represent, that is, the diagnostic signifi- 
cance which belongs to each. 

Increased Vesieuhr Murmur. — This sign has but a 
single distinctive character, namely, increase of in- 
tensity. The murmur is abnormally loud, the char- 
acters of the normal vesicular murmur being in other 
respects uot materially changed, that is, the pitch is 
low and the quality vesicular as in health. Now, it 
has been seen {pide page 85) that the intensity of the 
healthy murmur varies much in different persons; 
there is no ideal standard of normal intensity by 
reference to which an abnormal increase is to be 
determined. Yet the increase under certain condi- 
tions of disease is such that the fact is sufficiently 
evident. It occurs on the healthy side of the chest 
when the respiratory function on the other side is 
annulled or much conipromiaed by disease. This 
takes place in cases of pleurisy with large etfusiou, 
pneumonia, especially if more than one lobe be af- 
fected, obstruction of one of the primary bronchi, 
and pneumothorax. The sign does not possess 
great diagnostic importance inasmuch as the nature 
and extent of the disease are ascertained by the signs 
obtained on the affected side. 

The sign has been called supplementary and puerile 
respiration. 

If the murmur be much intensified, it may possibly 
be mistaken for other morbid signs, namely, bron- 
ebial or broncho-vesicular respiration. This error, 
however, can never be made if the distinctive char- 
acters of these signs relating to pitch and quality 
have been correctly studied. 
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^ Diminished Vesicular Murmur. — The intensity of 
3 veaieular murmur may be on the one hand di- 
minished when it is evident that in other respeete 
there is no material change, and tlie murmur, on 
the other hand, may hecorae so feeble that characters 
aside from the intensity are not determiuable. From 
the latter fact it follows that the murmur must aome- 
timea be considered as only weakened, when, were 
the diminished intensity not aa great, morbid changes 
in pitch and quality might be appreciable. 

The murmur is more or less weakened in caaes of 
dilatation of the air-cells, or vesicular emphysema, 
the sign, in these casea, being often accompanied by 
changes in rhythm, namely, a shortened inspiration 
and a prolonged expiration. Simple weakness of 
the murmur may also be incident to partial block- 
ing of the air-vesicles with blood or serum in cases 
of pulmonary extravasation and cedema. A defi- 
cient expansion of the cheat, either od one side or 
on both aides, occasions weakness of the respiratory 
murmur. Deficient expansion of one aide, or of 
both sides, may be caused by paralysis, bilateral, 
or unilateral, of the costal muscles. A similar effect 
is caused by paralysis of the diaphragm. The in- 
complete descent of the diaphragm from pain, aa in 
peritonitis, or from mechanical obstacles, as in peri- 
toneal dropay, pregnancy, and abdominal tumors, 

{^akens the respiratory murmur, the increased ac- 
a of the coatal muscles not being fully compenaa- 

ity. Unilateral deficiency of expansion of the 

ftieat ia caused by pain in intercostal neuralgia, 
rtenrodynia, acute pleurisy, and pneumonia; it is 

ko caused by the presence of a stratum of liquid, 
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air, or a thick layer of lymph betweeu the laiig and 
the cheet-wall in pleurisy, hydrothorax, and pneu- 
mothorax. Swelling of the bronchial mucoua mem- 
brane in bronchitis affecting the larger tiibee, must 
dimiiiiah somewhat tbe intensity of the murmur. 
lu primary brouchitis tbe murmur is diminisbed on 
both sides. In bronchitis affecting the smaller tubes 
the murmur is greatly diminished, if not suppressed, 
on both sides. Incomplete obstruction of bronchial 
tubes from the presence of mucus, serum, blood, or 
pus, has this effect over an area corresponding to 
the size of the tubes obstructed. Spasm of the 
bronchial muscular iihres in paroxysms of asthma, 
diminishes, if it do not suppress, murmur on both 
sides. Another cause of diminution, unilateral, or 
within a limited space on one side, is the pressure 
of a tumor pressing on bronchial tubes, as in cases 
of aneurism. A permanent contraction or stricture 
of bronchial tubes is another cause. Not infre- 
quently the pressure of an aneurismal tumor or an 
enlarged bronchial gland on a primary bronchus, 
occasions notal)le weakness of tbe murmur over the 
whole of one side ; and the pressure of a tumor on 
the trachea weakens the murmur, more or less, on 
both sides. A foreign body in one of the primary 
bronchi weakens it on one side. Diminution of the 
calibre of the trachea or larynx from morbid growths, 
the presence of foreign bodies, fibrinous exudations, 
accumulations of mucus, submucous infiltration, 
spasms of the laryngeal muscles, and swelling of the 
mucous membrane, weakens, in proportion to the 
amount of obstruction, the murmur on both sides 
without any material change in its quality and pitch. 




■"Weakened niurmur at the suniTiiit of the chest, 
fithout other appreciable abnormal characters, 
occurs in some eases of phthisis, due to obstructed 
broDchial tubes from coexisting circumscribed bron- 
chitis, or to deficient saperior costal raovementa of 
the chest, as well as to the presence of exudation in 
the air-vesiclea. 

Diminished intensity of the vesicular murmur is 
thus seen to be a respiratory sign entering into the 
diagnosis of a considerable number of diseases, 
namely, emphysema, paralysis aft'ecting the respira- 
tory muscles, asthma, abdominal affections interfer- 
ing with the diaphragmatic movements, intercostal 
neuralgia, pneumonia, bydrolhorax, bronchitis, 
aneurisraal and other tumors, permanent constric- 
tion or stricture of bronchial tubes, laryngitis, 
cedema of the glottis, spasm of the glottis, the vari- 
ous lesions which occasion obstruction of the larynx 
or trachea, and phthisis. 

In determining a slight abnormal weakness of the 
respiratory murmur at the summit of the chest on 
the right aide, the normal disparity between the two 
sides in this situation is to be borne in mind. The 
vesicular murmur ia normally less intense on the 
right than on the left aide. 

This sign occurring in so many diseases, it ia ob- 
vious that, taken alone, that ia, independent of other 
signa, it has not any special diagnostic significance. 
It ia, however, often of value in diagnosis, when 
taken in connection with other signs. It is chiefly 
useful when it exists either over the whole or in a 
part of the chest on one aide. 

Suppressed Respiratory Sound. — This sign is easily 
defined, namely, absence of al! respiratory sound, aa 
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the uame signiiieB. It cannot, of course, liave any 
characters relating to intensity, pitch, and quality. 

Siippresaion of respiratory sound represents the 
same physical conditions as diminished vesicular 
murmur; the physical conditions represented by 
the latter sign, existing in a greater degree, occa- 
sion absence of all sound. It suffices, therefore, to 
recapitulate the various conditions and diseases in 
connection with which the murmur may either be 
diminished or suppressed. Suppression over por- 
tions of the chest may be due to dilatation of the 
air-cells in cases of emphysema. It occurs from the 
exclusion of air from the vesicles by the presence of 
blood and serum in cases of pulmonary extravasa- 
tion and cedema. Respiratory sound is sometimes 
wanting over lung solidiiied in cases of pneumonia 
and phthisis. Paralysis of the muscles concerned 
in respiration may possibly involve feebleness of the 
respiratory acts sufficiently to render the murmur 
inappreciable. In intercostal neuralgia, pleuro- 
dynia, acute pleurisy, and pneumonia, the move- 
ments of the affected side may be so much restricted ■ 
as to abolish the murmur. In pleurisy with much 
effusion, empyema, hydrothorax, pneumothorax, the 
murmur is suppressed over either a part or the whole 
of the affected side, the extent of the suppression 
correspondihg to the quantity of serum, pus, or air 
within the pleural cavity. Swelling of the mucous 
membrane in cases of bronchitis affecting the larger 
bronchial tubes is never sufficient to suppress the 
murmur, bnt plugging of more or less of the tubes 
with mucus or other morbid products may have this 
effect. In cases of bronchitis, the murmur is some- 
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times fouud to have disappeared over a certain area, 
and to return after an act of expectoration. In 
bronchitis afteeting the Biaaller tubes, BuppressioQ 
of the murmur is not infrequent. It occurs from 
spasm of the bronchial muscular libres in cases of 
asthma. The pressure of a tumor, morbid growths, 
or deposits from bronchi within the lungs, may 
abolish respiratory sound over a portion of the 
cheat, and permanent stricture or obliteration of 
bronchial tubes may have this effect. Respiratory 
sound may be suppressed over the whole of one 
side from the pressure of an aneurismal or some 
other tumor upon one of the primary bronchi. If 
the tumor press upon the trachea, the obstruction 
may be sufficient to suppress the murmur on both 
sides. A foreign body lodged in a primary bron- 
chus may suppress the murmur on one side, and, 
lodged in the larynx or trachea, the murmur may 
he suppressed on both sides. The different affec- 
tions of the larynx and trachea which, in proportion 
to the amount of obstruction, weaken the murmur, 
may render it inappreciable. 

Bronchial or Tubular Respiration. — The analogue of 
this sign is the normal laryngeal or tracheal respi- 
ration {vide page 82). The characters which die- 
tinguish the latter normal sign from the normal 
vesicular murmur, are those which are distinctive 
of the bronchial or tubular respiration. These char- 
acters, relating to the inspiratory and the expiratory 
sounds, are as follows: The inspiratory sound is of 
variable intensity. Intensity does not enter into the 
distinctive characters of this sign ; the sound may 
^ii» either louder or weaker than the inspiratory 
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sound ill health. The pitch of the iiiapiratory 
sound is high. The quality is expressed by the 
term tubular; it is like the sound produced by 
blowing through a tube, this quality taking the 
place ot' that expressed by the terra vesicular in the 
normal respiration. The expiratory sound is pro- 
longed; it is as long as, or longer than, the sound 
of expiration, and is usually louder. The pitch is 
still higher than that of the inspiratory sound. The 
quality, like that of the inspiratory sound, is tubular, 
this quality taking the place of the simple blowing 
quality of the expiratory sound in the normal vesic- 
ular murmur. With the normal rhythm of the 
respiratory acts there is a very brief interval be- 
tween the sounds of inspiration and expiration, due 
to the fact that the inspiratory sound ends a little 
before the end of the inspiratory act. 

The morbid physical condition represented by 
this important sign is either complete or consider- 
able solidification of lung. Whenever the chest is 
auscultated over lung solidified, if there be not 
absence of respiratory sound, the sound is tubular. 
This significance renders the sign of diagnostic value 
in the diseases which involve solidification. The 
sign per se denotes simply this morbid physical con- 
dition ; the particular disease which exists is ascer- 
tained by means of the associated signs and the 
symptoms, 

Solidification of lung is incident to several dif- 
ferent diseases. In lobar pneumonia it is due to 
a fibrinous exudation within the air-vesicles. In 
phthisis it is caused by an exudation in the same 
situation. In chronic or fibroid pneumonia the lung 
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IB solidiiied by an iuteratitial growth. The coni- 
ppessiou of lung from either pleuritic effusion, an 
accumulatiou of air in the pleural cavity, or the 
pressure of a tumor, causes solidification by conden- 
sation. Collapse of pulmonary lobules also Bolidifies 
by condensation. Coagulation of blood within the 
air-vesicles (hemorrhagic infarctus), and cancerous 
infiltration or growth, are other causes of solidifica- 
tion. In these different afl'eotions, if the solidification 
be complete or considerable, this sign is usually 
present; it is always present if there be not suppres- 
sion of respiratory sound. 

It ia sometimes the case that either the inspiratory 
OP the expiratory sound ia wanting. The characters 
of the sign sufiiee for its recognition if either the in- 
spiratory or the expiratory sound be alone present; 
the pitch and the quality are distinctive. Both 
sounds are often so intense that they are diffused 
more or less without the limits of the solidified por- 
tion of lung. The expiratory sound, being more 
intense than the inspiratory, is transmitted further 
than the latter. This explains the conjunction some- 
times of a vesicular inspiration with a tubular expi- 
ration; and a cavernous inspiration may be conjoined 
with a tubular expiration, showing the proximity of 
solidified lung in the former case to healthy lung, 
and, in the latter case, to a pulmonary cavity. 

The sound may seem near the ear or to come from 
a certain distance. The latter ia appreciable in aome 
cases of large pleuritic effusion; the tubular respira- 
tion is more or less distant, and it is sometimes dif- 
fused over the whole of the side which is filled with 

aid. 
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JBroncko-vesifiilar Bespiradon. — This name was in- 
troduced by me, in 1866, to denote the combination, 
in varying proportions, of the characters of the 
bronchial or tubular, and of the normal vesicular 
respiration. The name expresses such a combina- 
tion. It embraces modifications to which have been 
applied the terms, rude, rough, and harsh respiration, 
and those included by German authors under the 
name indeterminate respiratory sounds. 

The sign represents the different degrees of solidi- 
fication of lung, between an amount so alight as to 
occasion only the smallest appreciable modification 
of the respiratory sound, and an amount so great as 
to approxinate closely to the degree giving rise to 
bronchial or tubular respiration. In other words, 
all the gradations of respiratory niodifieationa, caused 
by incomplete or an inconsiderable solidification, 
which fall short of bronchial or tubular respiration, 
are embraced under the name broncho-vesicular. 
The gradations correspond to the amount of solidi- 
fication, that is, they show the solidification to be 
either very sHght, alight, moderate, or nearly suffi- 
cient to be considered as considerable or complete. 
The sign is, therefore, important aa evidence, first, 
of the existence of solidification ; and, second, of the 
degree of solidification. 

Analyzing this aign, the most distinctive feature 
ia the combination of the vesicular and the tubular 
quality in the inspiratory sound. These two qaali- 
ties may be combined in variable proportions. The 
pitch of the sound ia raiaed in proportion aa the 
tubular predominates over the vesicular quality. 
The expiratory sound ia more or less prolonged, 
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tubular in quality, and the pitch is raised. The pro- 
lougatiori of this sound, its tubular quality, and the 
highness of pitch, are proportionate to the predom- 
inance of the tubular over the vesicular quality in 
the inspiratory sound. If the solidification of lung 
be slight, the characters of the normal vesicular 
respiration predominate; that is, the inspiratory 
sound has but a small proportion of the tubular 
quality, and is but little raised in pitch, the expira- 
tory sound being not much prolonged, its tubularity 
not marked, the pitch not high. If, on the other 
band, the solidification of lung be almost enough to 
give a bronehiai respiration, the inspiratory sound 
has only a little vesicular quality, the tubular quality 
predominating, the pitch proportionately raised; and 
the expiratory sound is prolonged, tubular, and high, 
nearly to the same extent as in the bronchial respi- 
ration. The less the soliditi cation the more the 
characters of the normal vesicular predominate over 
those of the bronchial respiration, and, per contra, 
the greater the solidification the more the characters 
of the bronchial predominate over those of the nor- 
mal vesicular respiration. Daily auscultation in a 
ease of lobar pneumonia during the stage of resolu- 
tion aft'ords an opportunity to study all the grada- 
tions of this sign. After resolution has made some 
progress the inspiratory sound is no longer purely 
tubular, but the ear appreciates a little admixture 
of the vesicular quality aud the pitch is slightly 
lowered. As resolution goes on the vesicular quality 
increases, the pitch is correspondingly lowered, until, 
at length, no tubularity remains, and the pitch be- 
comes normal. Meanwhile, as the vesicular quality 
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iiicreaseB in the inspiratory sound, the expiratory 
Bound is lesB and less prolonged, high and tubular, 
until it becomes, as iu health, short, low, and 
blowing. 

The broncho- vesicular respiration is an important 
(liagnoBtie sign in all the affections which involve 
partial solidification of lung. In lobar pneumonia, 
aa just stated, it denotes the progress made from day 
to day in resolution. It is found also in an earlier 
stage, before the solidification is enilicient to give 
rise to a purely bronchial respiration. It is a valu- 
able sign in phthisis, affording evidence, not only of 
the fact of solidification, but of its degree and extent. 
The signs enter into the diagnosis of interstitial 
pneumonia, hemorrhagic iufaretue, condensation of 
lung from the pressure of either liquid, air, or a 
tumor, ^nd from collapse of pulmonary lobules. It 
may be stated with respect to this sign, that it is 
always present if the lung be partially solidified, pro- 
vided there be not either suppression of respiratory 
sound, or such a degree of feebleness that the dis- 
tinctive characters are undeterminable. As with the 
bronchial respiration, so with the broncho- vesicular, 
either the inspiratory or the expiratory sound may 
be wanting. The characters of the sign are then to 
be determined as they are manifested in the sound 
which is present, namely, the combination of the 
vesicular and the tubular quality, with more or lesa 
elevation of pitch, if only an inspiratory sound may 
be heard, and the amount of prolongation, tubu- 
larity, and elevation of pitch, if there be only an 
expiratory sound. 

In determining the presence of this morbid sign 
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at the aummit of the chest on the right Bide, it is to 
be borne in mind that the respiratory raiirniur on 
this aide has, in health, as compared with the respi- 
ratory murmur at the summit on the left side, more 
or less of the characters of the broncho-veaicular 
respiration (vide Normal Broncho-veaicular Respira- 
tion, page 108). 

Gxvemoua Respiration. — The modifications which 
constitute the distinctive characters of this sign, are 
produced by the entrance of air into a cavity with 
the act of inspiration, and its exit from the cavity 
with the act of expiration. This passage of air into 
and from a cavity can only take place where the 
walls of the cavity collapse more or leas in expira- 
tion and expand in inspiration. Pulmonary cavities 
occur chiefly in casea of phthisia. They occur, but 
with comparative infrequency, as a result of cireum- 
acribed abscess and gangrene of lung. 

A well-marked cavernous respiration has char- 
acters which are highly distinctive when this sign is 
contrasted, on the one hand, with either the bron- 
chial or broncho-vesicular respiration, and, on the 
other hand, with the normal vesicular murmur. 
These distinctive characters relate both to the inspi- 
ratory and expiratory sound. The inspiratory sound 
is neither vesicular nor tubular in quality, and the 
pitch is low as compared with the bronchial respira- 
tion. As regards quality, we may say of it, as of 
the expiratorj' sound in the normal vesicular respi- 
ration, it is simply a blowing sound. Tlie expira- 
tory aoimd has the aarae quality as the inspiratory, 
and it is lower in pitch. Its duration is variable, 
- The intensity of both the inspiratory and the expi- 
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ratory Bomid varies; iutensity does not enter into 
the distiuetive characters of this sign more than into 
those of the bronchial and the broncho-veBicuIar 
respiration. These distinctive characters of the 
cavernous respiration, as regards pitch and quality, 
especially of the expiratory sound, were first pointed 
out by me in 1852.' Prior to this date the bronchial 
and the cavernous respiration were considered as 
having identical characters, or, at all events, as not 
distinguishable from each other. Following Skoda, 
these two signs are still considered as essentially 
identical by German authors. With a practical 
knowledge of the foregoing characters distinctive of 
the cavernous respiration, there is no difficulty in 
discriminating this sign from the bronchial respire^ 
tion. The sign is more likely to be confounded 
with the normal vesicular murmur, inasmuch as it 
difters from the latter only in the absence in the in- 
spiratory sound of the vesicular quality. Against 
this error the student is to be cautioned. It is most 
likely to be made when the inspiratory sound is 
much weakened, and, consequently, the vesicular 
quality less distinctly appreciable than when the 
sound is more or less intense. 

A cavernous respiration is limited to a space more 
or less circumscribed, the area corresponding to the 
site and the size of the cavity. Occurring, for the 
most part, in cases of phthisis, it is much ofteuer 
found at the summit than elsewhere over the chest. 
It is not constantly found where there is a cavity with 

' Prize Essay on Tariations of Fituh in the Sounds ubtalned by 
Perousaian and Auicultation. Traneactions uf the American 
Medical Association, 16jJS. 
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flaccid walls. It may be temporarily suppressed by 
the presence of liquid within the cavity, and by ob- 
struction of the orifices communicatiag with bron- 
chial tubes, or of the latter. It may be wanting at 
one moment, and an act of expectoration may cause 
it to reappear. Hence absence of cavity cannot be 
predicated on the absence of the sign at a single ex- ■ 
araination. Moreover, if a cavity be not situated 
near the pulmonary superficies, and solidified lung 
intervene between it and the walls of the chest, the 
cavernous sign may be drowned in a loud bronchial 
respiration. For this reason, while the cavernous 
sign ia positive evidence of a cavity, the absence of 
the sign is not proof that a cavity does not exist. 

In some cases of perforation of lung with pneumo- 
thorax, the passage of air to and fro through the per- 
foration may give rise to the cavernous respiration. 
As a rule, however, under these circumstances, an- 
other sign is produced, namely, the amphoric respi- 
ration. 

The cavernous respiration may be reproduced by 
the inflation of lungs after their removal from the 
body, the binaural stethoscope being placed over a 
cavity. This is true, also, of the bronchial and the 
broncho-vesicular respiration. These signs may be 
thus illustrated not infrequently after death from 
phthisis, in lungs in which are cavities together with 
portions completely or moderately solidified. 

The distinctive characters of the cavernous respi- 
ration rnay also be illustrated by means of a small 
India-rubber balloon with an opening at opposite 
ends. Inflating the balloon through a tube intro- 
duced into one opening produces a sound a 
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to the cavernous inspiratiou, and the expulsion of 
the air by the elasticity of the balloon produces a 
sound analogous to the cavernous expiration. A 
Davidson's syringe may be used to inflate the 
balloon. The sounds are heard by applying lightly 
to the balloon the binaural stethoscope. This illus- 
tration demonstrates the mechanism of the cavern- 
ous respiration. 

Brottcho-cavemous Respiration. — In this sign, as the 
name denotes, the characters of the bronchial and 
the cavernous respiration are combined. These 
characters may be combined in different ways, as 
well as in variable proportions. If a cavity be situ- 
ated in proximity to solidified lung, the quality and 
pitch of the inspiratory and the expiratory sound 
may show an admixture of the characters of the two 
Bigns, and to a practised ear the combination is dis- 
tinctly recognizable. This is one of the forma of 
broncho-cavernous respiration ; the sounds are not 
sufficiently high and tubular for bronchial, nor suffi- 
ciently low and blowing for cavernous respiration. 
Another form consists of an inspiratory sound, the 
first part of which is tubular, and the latter part 
cavernous. Examples of this form are not ex- 
tremely infrequent. This form has been recently 
described by Seitz under the name, ^ metamorphosing 
respiration." Still another form is a cavernous in- 
spiratory, with a bronchial or tubular expiratory 
sound. In the latter form, the bronchial expiration 
proceeds from solidified lung situated near the cavity, 
the intensity of the sound being sufficient to drown 
the cavernous expiration. 

"When, as often happens, a cavity is situated in 
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f close proximity to, or, it may be, surrounded by 
solidified lung, the cavernous and the bronchial 
respiration are, as it were, in juxtaposition, and 
such instances offer an excellent opportunity to 
study the points distinguishing these signs from 
each other; and, generally, at a short distance the 
normal vesicular murmur may be found, so that 
both morbid signs may be compared with the latter. 
Within a circumscribed area sometimes are exem- 
plified the characters of the normal murmur, and of 
the two morbid signs just mentioned, together with 
those of the broncho-vesicnlar respiration. 

Vesiculo-carernous Respiration. — It is sometimes evi- 
dent that the vesicular and the cavernous quality are 
combined in the inspiratory sound. This occurs 
when a cavity is surrounded, not by solidilied, but 
by healthy lung. Under these circumstances, over 
the site of the cavity the inspiratory sound may be 
as loud as, or louder than, that around the cavity, 
but the quality is not purely cavernous ; some vesic- 
ular quality is appreciable. A vesiculo-cavernous 
respiration, then, is a cavernous respiration plus 
some vesicular quality derived from the air-vesicles 
which are proximate to the cavity. This sign is 
corroborated by other associated signs showing the 
existence of a cavity and its localization. 

Amphoric Respiration. — The term amphoric has a 
uflignificance when applied to auscultatory sounds, 
Liitialogous to that which it has in percussion ; it de- 
ItioteB a musical intonation which may be compared 
J.to the sound produced by blowing upon the open 
Tmouth of a decanter or phial. Whenever the re- 
^iratory sound has this intonation, it denotes a 
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space contaiDing air which is not expelled witli the 
act of expiration. Air in the pleural cavity, with 
perforation of lung, is the physical condition most 
frequently represented by this sign. It is a valu- 
able diagnostic sign in cases of pneumothorax; but 
it is not always present in that aflection, certain ac- 
cessory conditions being requisite, namely, perfora- 
tion above the level of liquid, and an unobstructed 
communication of the bronchial tubes, through the 
opening, with the pleural space containing air. 
While, therefore, he presence is significant of 
pneumothorax, its absence is by no means sufficient 
to exclude this aft'ection. Not infrequently it is a 
sign of a phthisical cavity with rigid walls which do 
not collapse with the act of expiration. The same 
contingencies affect its production here as in cases 
of pneumothorax. Whenever amphoric respiration 
is present, if pneumothorax be excluded by the ab- 
sence of the other signs which are diagnostic of this 
affection, the sign is proof of the existence of a pul- 
monary cavity, the walls of which are not flaccid. 
The sign then takes the place of the ordinary cav- 
ernous respiration which has been described. 

The amphoric sound may accompany either respi- 
ration or expiration, or both. Amphoric respiration 
may be artificially illustrated by connecting an India^ 
rubber bag of considerable size (such as is contained 
within a foot-ball) with a flexible tube, and after 
dilating it with air, inflating it forcibly either by a 
pair of bellows or by the mouth, holding the bag 
close to the ear. The amphoric sound thus pro- 
duced represents the amphoric respiration as a 
sign in pneumothorax. As the sign of a tubercu- 



B cavity it may be illnatrated by a Bimilar experi- 
ment, iiaing an India-rubber bag of the size of an 
egg or orange. I have localized a tubercnloiia 
cavity with rigid walls in the centre of a lobe, by 
inflating artificially phthisical lungs after their re- 
moval from the body. 

Shortened Inspiration. — The inspiratory sound is 
somewhat shortened in bronchial or tubular respira- 
tion. This modification euters into the characters 
of that sign, the quality of the sound being tubular, 
and the pitch high. The shortening is due to the 
sound ending before the inspiratory act ends; the 
sound is said to be unfinished. Shortening of the 
sound occurs, however, when it is not an element 
in the bronchial respiration. The shortening is 
then due to the sound not beginning with the in- 
spiratory act; this is distinguished as deferred in- 
spiratory sound, A deferred inspiratory sound not 
tubular iu quality, but more or less vesicular, and 
not notably raised in pitch, is a sign of pulmonary 
or vesicular emphysema. It is a sign of value in 
connection with the diagnosis of that disease. 

The student should note the distinctions just 
stated which relate to pitch and quality. Suppose 
an inspiratory sound to be present without an ex- 
piratory sound; if the sound be shortened at the 
end of the inspiration, the pitch high, and the 
quality tubular, it is bronchial respiration, denoting 
complete or considerable solidification of lung, but 
if the shortening be at the beginning of respiration, 
the pitch comparatively low, and vesicular quality 
be appreciable, the sign denotes emphysema. The 
difli'erential points thus are, the inspiratory sound 
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either uiifioished or deferred, the pitch either high 
or low, and the quality either tuhular or vesicular. 
Attention to these points is essential in order to 
avoid error in the interpretation of the sign. 

Prolonged Expiration. — The length of the expira^ 
tory sound in health varies in diflerent persons. 
The sound is Bonietimes considerably prolonged; it 
may be nearly as long as the sound of inspiration. 
There is no difHcuIty in recognizing this as a normal 
peculiarity, from the fact that the murmur has the 
pitch and quality of health. An unusual length of 
the expiratory sound, within the range of health, is 
usually observed at the summit of the chest, and 
especially on the right side. It is important to bear 
in mind that at the summit of the cheat on the right 
side, and sometimes also on the left side, a prolonged 
expiratory sound, more or less raised in pitch, and 
tubular in quality, may be a normal peculiarity. Il 
follows that a prolonged, and even a high and tu. 
bular expiration at the summit of the chest, must 
not be reukoiied as a morbid sign unless it be i 
ciated with other signs denoting disease. The laws 
of the disparity between the two sides of the ( 
at the summit are to be taken into account (»ide p. 
87). If the expiration be longer on the left than on 
the right side, it is abnormal ; so, also, is a high- 
pitched tubular expiration heard on the left and nol 
on the right side. 

The significance of an abnormally prolonged ex- 
piration depends on its pitch and quality. If it be 
high and tubular, it denotes solidification of lung. 
It is, in fact, bronchial respiration. As already 
stated, in bronchial or tubular respiration the in- 
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Bpiratory sound ia sometimea wanting, and the 
presence of the sign is then to be determined by 
the characters, relating to pitch and quality, of the 
expiratory sound. The same statement holda true 
with reapect to bronclio-vesicular respiration when 
this approximates to the bronchial. At the summit 
of the cheet, the characters of the inspiratory sound, 
and associated morbid signs, always enable the aus- 
cultator to determine whether a prolonged high and 
tubular expiration be, or be not, abnormal, A pro- 
longed expiration, which is low in pitch and blowing 
in quality, that is, with the characters of health, 
aside from length, may belong to a cavernous expi- 
ration. This ia to be determined by the characters 
of the inspiration, and by other associated signs. 
Exclusive of cavernous respiration, an abnormally 
prolonged expiratory sound of low pitch and non- 
tubular, denotes vesicular emphysema. It is asso- 
ciated then with a weakened and deferred inspiratory 
sound. A prolonged expiratory sound, in cases of 
emphysema, is invariably low and non-tubular. If 
it have not these characters, it is not a sign of em- 
physema, but belongs to bronchial or broncho-vesic- 
ular respiration. Attention to these difterential 
points is to be enjoined upon the student. 

A prolonged expiration at the summit of the chest 
on the right aide is sometimes incorrectly considered 
to be evidence of phthiaia. It is to be recollected, 
in the first place, that prolongation of this sound 
with a norma! pitch and quality, ia never evidence 
of solidification of lung either from phthisis or any 
other disease; and in the second place, even if the 
1 be high, and the quality tubular, that it is not 
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to be regarded asabiiopmal provided tlie inspiratory 
sound 18 unchanged and other signs of disease are 
not present. At timea in bronchitis there is a pro- 
longed expiratory sound which may be distinguished 
as a sonorous expiration, not amounting to a rSle. 
This is liable to be mistaken for broncho-vesicular 
breathing. 

The importance of observing the pitch and quality 
of a prolonged expiration was pointed out in my 
work on "Physical Exploration," in 1856. The 
difference as regards the significance of a high pitch 
with a tubular quality from a low pitch with a 
simply flowing quality, has not, as yet, received 
from medical writers the attention which it claims. 

Interrupted Respiration, — To this sign have been 
applied other names, such as jerking, wavy, cogged 
wheel, and by French writers the names entrecoupie 
and saccadk. The modification is either of the in- 
spiration OP of the expiration, or of both. The in- 
spiratory, however, much more frequently than the 
expiratory, sound is interrupted. The sound, instead 
of being continuous, is broken into one, two, or more 
parts. This is the characteristic of the sign. If at 
the same time there be alterations in pitch and 
quality, the interruption is merely incidental to 
other signs, namely, the bronchial, broncho-vesic- 
ular, or cavernous respiration. To constitute it a 
distinct sign, the interruption must be the only ap- 
preciable change. As a distinct sign it has but little 
diagnostic value. 

Interrupted respiration is sometimes found in 
healthy persons. It is confined to the summit of 
the chest, and oftener on the left than the right side. 
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Existing without auy other signs, therefore, it is not 
evidence of disease. It is of value only in the diag- 
nosis of phthisis. Associated with other signs, when 
the latter are not marked, it is entitled to a certain 
amount of weight in the diagnosis. 

Interrupted respiratory sounds, of course, occur 
when there is interruption in the respiratory move- 
ments. This happens in cases of pleurisy, pleuro- 
dynia, or intercostal neuralgia. Owing to the pain 
caused by the movements in respiration, the patient 
may breathe, not continuously, but with a series of 
jerking movements. Sometimes interrupted breath- 
ing is observed in persons who are excited or agitated 
when auscultation is practised. In ail these instances 
interruption in the respiratory sounds is found over 
the whole chest, whereas, when it is an abnormal 
sign in cases of phthisis, it is limited to the summit 
on one side of the chest, and there is no interruption 
manifested in the mode of breathing. 

Reviewing the foregoing signs, they may be dis- 
tributed into three classes, as follows: 1st. Signs, 
the distinctive characters of which relate to either 
the absence or the intensity of sound. This class 
embraces, (a) increased intensity of the vesicular 
murmur; (b) diminished intensity of the vesicular 
murmur; aud (cj suppression of respiratory sound. 
2d. Signs, the distinctive characters of which relate 
especially to pitch and quality. In this class belong, 
(a) bronchial or tubular respiration ; (b) broncho- 
vesicular respiration; (c) cavernous respiration; (d) 
broncho-cavernous respiration ; (e) vesiculo-cavern- 
oufl respiration ; aud (f) amphoric respiration, 3d. 
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Sigus, the distinctive characters of wbieli relate 
eapeeiall}' to rhythm, aaniely, (a) shortened inapira- 
tiou; (b) prolonged expiration; and (c) interrupted 
inspiration. 



Adventitious Respiratory Sounds, or Rales. 

Adventitious respiratory sounds, or, adopting the 
French term, r3.1es, are distinguished from the 
morbid aigns already considered, by the fact that 
they have no analogues in health ; in other vrords, 
thej- are not normal sounds abnormally modified, 
but wholly new sounds. A convenient classifica- 
tion of these signs is based on the different ana- 
tomical situations in whii;h they are produced. 
This classification is as follows : Ist. Laryngeal and 
tracheal rSies ; 2d. Bronchial rSlea; 3d. Vesicular 
riles ; 4th. Cavernous rfiles ; 5th, Pleu ral rales ; 
and, 6th. Indeterminate rSles. Compared with 
each other, as regards their characters, they admit 
of being divided into dry and moiat rales, the latter 
being evidently due to the presence of liquid. 

Laryngealand Tracheal Raies. — The r^tles produced 
within the larynx and trachea may be either moist 
or dry. The moist or bubbling sounds are pro- 
duced when mucus or other liquid accumulates in 
these sections of the air-tubes. This occurs fre- 
quently in the moribund state, and the sounds are 
then known as the " death-rattles." "When not in- 
cident to this state, they denote either insensibility 
to the presence of liquid, aa in coma, or inability to 
effect the removal of the liquid by acts of expectora- 
tion. The sounds are heard at a distance. They 
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mxemplify, on a large scale, moist or bubbling aus- 
Icultatory sounds whieh are produced within the 
1 bronchial tubes. Dry sonnds produced within the 
larynx or trachea are caused by spasm of the glottis, 
and by diminution of the calibre, either at or below 
the glottis, from cederaa, exudation, the presence of 
a foreign body, or the pressure of a tumor. The 
dry sounds are distinguished as whistling, wheezing, 
crowing, whooping, etc. They are heard at a dis- 
tance, and they also exemplify auscultatory sounds 
representing analogous conditions in the bronchial 
tubes. Characteristic sounds produced at the glottis 
by Bpasra enter into the diagnosis of certain affections, 
namely, laryngismus stridulus, pertussis, croup, and 
aneurism involving excitation of the recurrent laryn- 
geal nerve. Other sounds are due to paralysis of 
the laryngeal muscles. Again, dry sounds produced 
by stenosis of the trachea from the pressure of an 
aneurismal or other tumor, cicatrization of ulcers, 
and morbid growths, are of diagnostic importance. 
Although audible without auscultation, these dif- 
ferent sounds, with reference to the precise situation 
at which they are produced, may sometimes be 
studied with advantage by means of the stethoscope. 
They are embraced under the name stridor. The 
respiration, voice, and cough, when accompanied by 
these sounds, are said to be striduloua. 



Koist Bronchial Rales. 

I moist bronchial rules are bubbling sounds 
daced in diiferent brandies of the bronchial tree. 
e sounds of which the " tracheal rattles " are 
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an exaggerated type. They may be imitated by 
blowing into liquids througb tubes dift'eriiig in size. 
They may also be produced in the lungs of the 
sheep or the calf, after removal from the body, by 
injecting into the bronchi glyceria or some other 
liquid, and imitating the respiratory acts by meaus 
of a pair of bellowB, auscultation being practised 
with the Btetboacope applied upon the surface of the 
lung, or with several thicknesses of cloth intervening. 
The bubbles seem to be large or small according to 
the size of the bronchial tubes in which they are 
produced. Apparent dilierences in the size of the 
bubbles are distinguished by the names coarse and 
fine. In the primary and secondary bronchial 
branches the moist sounds are relatively quite 
coarse; tbey are less so in tubes of the third or 
fourth dimensions; in smaller tubes they become 
fine, and in those of minute size they become ex- 
tremely fine. Extremely fine bubbling sounds con- 
stitute what has been known as the suberepitant 
rSle, BO called because it approaches in character to 
the crepitant rSle produced within the air-vesicles 
and bronchioles. We may thus judge of the size of 
the bronchial tubes in which the rSles are produced 
by their comparative coarseness or tineness. Fre- 
quently, however, coarse and fine rales are inter- 
mingled, and generally those which are either coarse 
or fine are not uniform, but appear to be of unequal 
size. In all the varieties of the moist bronchia! rSles, 
the bubbling character of the sounds is sufficiently 
distinctive for their recognition. The differentiation 
of the so-called suberepitant from the crepitant rSIe 
alone involves some nice points of distinction. 
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Coarse bubbling rSlee eometimea occur in iicute 
bronchitis affecting the larger bronchial tubes. 
Their occurrence is exceptional, because, in gen- 
eral, the mucus within the tubes does not ac- 
cumulate sufficiently and is too consistent for the 
production of bubbling sounds. These rSlea occur 
in eases in which the mucus is unusually thin and 
either more abundant than usual or ao accumulation 
takes place in consequence of inability to expec- 
torate freely. These conditions are wanting in the 
majority of the cases of ordinary acute bronchitis. 
A muco-purulent liquid in cases of chronic bron- 
chitis is better suited for the production of bubbling 
sounds than simple mucus. Moreover, coarse rSles 
are heard oftener in children than in adults, because 
the former do not voluntarily expectorate as freely 
as the latter. Serous transudation (broiichorrhcea) 
into tubes of large size may give rise to coarse bub- 
bling rales, and also the presence of blood in some 
cases of profuse hemorrhage. In bronchitis and 
bronchorrhcea the rifles are heard on both sides of 
the chest. The bubbling rales, whether coarse or 
fine, are heard either with the act of inspiration or 
of expiration, or with both acts. 

Fine bubbling sounds and the so-called aubcrepi- 
tant rale occur in various pathological connections. 
The characters of the latter are to be borne in mind 
^with reference to the discrimination from the crepi- 
Ptant rale. The most distinctive character is the 
moist sound or bubbling; this is sufficiently appre- 
ciable. Other characters are, their occurrence fre- 
quently, but not constantly, in expiration as well as 
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in inspiration, and the iuequality of the fiue bubbling 

BOUudB. 

The so-called aubcrepitant rSIe, existing over the 
chest on both sides, is diagnostic of bronchitis affect- 
ing the smaller bronchial tubes (eapillarj bronchitis), 
when taken in connection with other aigns and the 
symptoms. The rSie exists on both sides, because 
this, as well as bronchitis affecting the larger tubes, 
is a bilateral affection. The sign is of great prac- 
tical value in the diagnosis of that variety of bron- 
chitis, Tbe rale also occurs on both sides, and is 
more or less diffused in pulmonary oBdema. The 
connection with the latter affection is shown by the 
associated physical signs, together with the symp- 
toms. In so-called capillary bronchitis, tbe bubbling 
is due to the presence of thin mucus, and in pulmo- 
nary cedema to serous transudation within the small 
bronchial ramifications. 

Fine bubbling or the so-called subcrepitant rSle 
has other pathological connections, as follows: 

1. It occurs in lobar pneumonia during the stage 
of resolution. Here it is due to the presence of 
mucus from a bronchitis limited to the affected lobe 
or lobes, and, in a measure, to liquefied pneumonic 
exudation. It is considered as denoting commenc- 
ing and progressing resolution in pneumonia. Some- 
times it is intermingled with rSles which are more or 



2, In circumscribed pneumonia, hemorrhagic in- 
farctus, and pulmonary apoplexy, the fine or aub- 
crepitant rSle, often associated with those which are 
more or less coarse, denotes the presence of mucus 
or of blood within the bronchial tubes. The r§,les 
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are localized in space, or in spaces, correspoutliiig to 
the situation and extent of the affection. 

3. During and shortly after a hfemoptysia, fine 
ralee limited to a particular situation are sometimes 
heard, proceeding from biood in the small bronchial 
tubes, and indicating the situation of the liemorrbage. 

4. A purulent liquid admits of bubbling much 
more readily than mucus ; hence, in cases of chronic 
bronchitis with an expectoration of pus, fine and 
coarse bronchial rales are more frequent than in 
acute bronchitis. Pus, also, may be present within 
bronchial tubes of small size, not as a product of 
bronchitis, but from the evacuation of an abscess of 
either the pulmonary parenchyma, of the liver or 
some other adjacent part, and from perforation of 
lung in some cases of empyema. 

5. In the different stages of phthisis, moist bron- 
chial rales are usually present. The liquid in the 
tubes, if the disease be advanced, is derived, in part, 
from associated bronchitis, and, in part, from lique- 
fied tuberculous exudation. The bubbling sounds 
may be more or less coarse or fine, and both are 
often intermingled. Early in the disease, before 
softening of the exudation has taken place, fine 
bubbling, or the subcrepitant ntle, limited to the 
summit of the chest, is an important diagnostic 
sign. It belongs among the accessory physical 
signs on which the diagnosis may depend. Here 
the liquid is derived from a coexisting circum- 
scribed bronchitis. 

i of fibroid phthisis, or cirrhosis of lung, 
(oist rSles, coarse and fine, are generally more or 
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lees abundant and diffused over the whole, or the 
greater part, of the cheet on the affected aide. 

In the foregoing account of the moiat bronchial 
rales, the subcrepitant rS!e is not reckoned as a sigu 
distinct from fine bubbling sounds. Inasmuch aa 
the mechanism and the siguilicance are the same, 
and it is not easy to draw a line of demarcation 
between the two, the distinction is unimportant. It 
is sutBcient to bear in mind that very fine bubbling 
sounds are called subcrepitant, beuause they are 
somewhat analogous to tbe crepitant rSle. The 
points which distinguish the latter are, however, 
well marked, as will appear when the characters of 
that sign are considered. The term subcrepitant 
gives rise to confusion, and there is no advantage in 
retaining it as the name of a distinct sign. Very 
fine bubbling expresses more correctly the characters 
of the sign. The moist rales are often called mucous 
rSles. This name is obviously inappropriate, since, 
not only are the sounds produced by other liquids 
than mucus, but other liquids are best suited for 
their production, especially in the large and medium- 
sized tubes. 

The several varieties of the moist bronchial rSles 
may be produced by the injection of a liquid in 
varying quantity into the bronchi of the lungs re- 
moved from the body of an animal of sufficient size, 
e.g., of the sheep or calf, and imitating respiration 
by means of bellows. 

The moist bronchial rales, whether coarse or fine, 
vary in pitch accordingly as the lung surrounding 
the tubes in which they are produced is, or is not, 
solidified. If the lung be solidified, the pitch is 
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high; if there be no eolidification, the piteb ia com- 
paratively low. Thus, the pitch of the rSles is high 
in the second stage of pneumonia and in phthisis 
with considerable solidification, whereas the pitch 
is low in bronchitis and pulmonary cedeiua. If, 
therefore, the respiratory sound be suppressed, it is 
easy to determine by the pitch of these ntles whether 
the luug be solidified or not, and to judge measur- 
ably of the degree of solidification. Attention to 
the pitch in connection with these rSIes ia sometimes 
of value in diagnosis. 

Dry Bronchial Bales. 

All adventitious sounds which are not moist, pro- 
duced within the air-tubes below the trachea, are 
embraced under the name dry bronchial rUles. The 
souuds are many and varied in character. They are 
often musical notes. Frequently they are sugges- 
tive of certain familiar sounds, such as the chirping 
of birds, the cry of a young animal, snoring in sleep, 
cooing of pigeons, humming of the mosquito, the 
note of the violoncello, etc., etc. They are often 
heard at a distance, and characterized as wheezing 
sounds. An interrupted or clicking sound is not 
uncommon. All these varieties are practically un- 
important, and it would be a needless refinement to 
consider particular varieties as distinct signs. The 
only distinction which it is desirable to make is into 
the sibilant and sonorous rSles. This distinction is 
based on difterence in pitch ; sibilant ntles are high, 
and sonorous riiles are low in pitch. As a rule, the 
sibilant rales are produced in the small and the 
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sonorous mies in the larger sized bronchial tubea. 
The sounds ina_y accompany either inspiration or ex- 
piration, or both. The sibilant and sonorous rales 
are often intermingled. There may he sibilant rSIes 
with inspiration, and sonorous riiloswith expiration, 
within the eame situation. Moreover, these rales 
are found often to vary from minute to minute, 
being at one instant sibilant and at another sonor- 
ous. Students are liable to confound sonorous rSIes 
with hronchial breathing and sometimes friction- 
sounds. 

The physical condition represented by the dry 
rales is diminished calibre of the air-tubes at certain 
points, and especially in consequence of spasm of 
the bronchial muscular iibres. The latter consti- 
tutes the essential pathological condition in a par- 
oxysm of asthma ; and in this affection the dry rSIes 
are always marked. Their diagnostic importance 
relates chiefly to asthma. Both sibilant and sonor- 
ous rSIes are present and diffused over the entire 
chest. Wheezing sounds with expiration are heard 
by the patient, and by others at a distance. A 
single paroxysm of asthma affords an opportunity 
for the student to observe all the- varieties and 
fluctuations of these rales. Taken in connection 
with other signs and the symptoms, the r^les are 
pathognomonic of asthma. 

More or less spasm of the bronchial muscular 
iibres occurs in certain cases of bronchitis, without 
being sufficiently great and extensive to give rise to 
a paroxysm of asthma, or even any embarrassment 
of respiration. Under these circumstances the rSles 
are less marked and diffused. An asthmatic element 
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may be said to enter, more or less, into these cases. 
Narrowing of bronchial tubes hy tenacious mucus 
which gives rise to uo bubbling sounds, and, per- 
haps, unequal swelling of the mucous membrane, 
may also occasion sibilant and sonorous riiles. 

Dry riiles at the summit of the cheat are not 
infrequent iu cases of phthisis due to spasm, the 
presence of mucus, or to swelling of the mucous 
membrane. They are sometimes quite annoying to 
phthisical patients. 

Clicking sounds are suggestive of the sudden 
separation of tenacious mucus from the walls of the 
bronchial tubes. These are sufficiently common in 
bronchitis and in phtbisis. 



Vesicular or Crepitant Kale. 

This is the only vesicular rule. It is usually con- 
sidered to be produced within the air-vesicles, but 
probably, the terminal bronchial tubes or bronchioles 
participate in its production. 

It is to be distinguished from very line bubbling 
sounds, or the so-called subcrepitaut rille. The 
points of distinction are as follows: The sounds are 
not moist but dry ; they are crackling, not bubbling 
in character. They may be defined to be very fine, 
dry, crackling sounds. This point of difference is 
very distinctive. There are, however, other differ- 
ential points. The crackling sounds are equal, 
whereas, fine bubbling sounds are unequal, that is, 
they give the impression of bubbles of unequal size. 
The crepitating sounds are beard at the end of the 
iftspiratory act, and especially at the end of a forced 
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iDgpiratioii, the Buhcrepitaiit rale, on the other hand, 
being heard often with or near the beginning of in- 
spiration, and, perhaps, ceasing before the end of 
the inspiratory act. Another distinctive feature is 
the abrupt development of the crepitant rale ; there 
is a shower of crackles, as it were, at the end of a 
tbreed inspiration. Finally, the rale is never heard 
in expiration. The apparent exceptions to this 
statement are instances in which the crepitant and 
the subcrepitant rale are associated. This is not 
very infretiuent, and, with a practical knowledge of 
the characters of each, it is by no means difficult to 
appreciate the combination of the two signs. In 
fact, the combination affords an excellent opportunity 
to illustrate the distinctive characters of each; the 
tine bubbling at or near the beginning of inspiration, 
followed by the fine crackling at the end of this act, 
and the former perhaps reproduced in the act of 
expiration. 

There are various modes in which the crepitant 
ntle may be imitated ; for example, rubbing together 
a lock of hair near the ear, throwing tine salt upon 
live coals or into a heated vessel, igniting a train of 
gunpowder, and alternately pressing and separating 
the thumb and finger moistened with a solution of 
gum arable and held near the ear. A perfect repre- 
sentation is afforded by squeezing a piece of an 
artificial preparation known as the India-rubber 
sponge, and observing the sound produced by the 
separation of the walls of the interstices when the 
piece expands from its elasticity. This preparation 
exemplifies the true mechanism of the sign as de- 
scribed, first, by the late Dr. Carr, of Canandaigua, 
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N. Y., in an article published in the Amerkan Journal 
of Medical Sciences, in October, 1842,' Expansion of 
the lungs of the aheep or calf, after removal from 
the body, the stethoscope being applied to the lung- 
siirface, gives, ia certain situations, a well-marked 
crepitant rAle. 

The crepitant r^le is the diagnostic sign of pneu- 
monia. It very rarely occurs in any other patho- 
logical connection. Of all respiratory signs, this is 
most entitled to be called pathognomonic. It be- 
longs especially to the first stage of acute pneumonia. 
It is not invariably present, but it occurs in the 
majority of cases of acute pneumonia. In the second 
stage, or the stage of solidification, the rale generally 
disappears. It not infrequently is reproduced in the 
stage of resolution, and it is then called the return- 
ing crepitant rale. In the latter stage it is often 
found in combination with the subcrepitant rale. 
The practical value of this sign relates chiefly to the 
diagnosis of pneumonia. 

It is stated that the crepitant rale is sometimes 
found in cases of pulmonary cedema, and during or 
directly after an attack of hremoptysis. If it ever 
occur in these cases, the instances must be extremely 
rare. The statement is perhaps based on the occur- 
rence of the subcrepitant, this being confounded 
with the crepitant rale. It occurs transiently under 
the following circumstances : A patient who has 
been confined for some time in bed, lying on the 
back, and much enfeebled with any disease, if sud- 
denly raised to a sitting posture and auscultated, a 
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crepitant rale is often found on the posterior aspect 
of the cheat ut the end of a forced uispiration. The 
rule disappears after a few forced inspirations. It is 
heard, not on one side only, but on both sides. The 
explanation is, that during the recumbent posture 
continued for some time, and the patient breathing 
feebly, enough of the air-vesicles and bronchioles 
become agglutinated by means of a little sticky 
transudation to give rise to crackling sounds in a 
few forced inspirations. It may be of use to men- 
tion that if the stethoscope be applied to the anterior 
surface of a chest much covered with hair, the move- 
ments of the pectoral extremity of the instrnnieutin 
the act of inspiration may produce a sound identical 
with the crepitant rSle. 

A crepitant rale at the summit of the chest, within 
a circumscribed space, is one of the accessory signs 
of phthisis. It denotes a circumscribed pneumonia 
which clinical experience shows to be generally 
secondary to phthisis ; hence the diagnostic signifi- 
cance of the sign. 



Cavernoaa or Oarglin^ Rale. 

A pulmonary cavity of considerable size, contain- 
ing a certain quantity of liquid, and communicating 
freely with bronchial tubes, furnishes a rale which 
is characteristic. The character of the sound is ex- 
pressed as fully as possible by the terra gurgling. 
The sound is produced by large bubbling and the 
agitation of the liquid within the cavity. It maybe 
compared to the sound produced by the boiling of a 
liquid in a flask or large test-tube. The sound is 
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sometimee high pitched and amphoric, but generally 
it is low ill pitch. It ia heard with more or lees 
intensity within a circumscribed space almost in- 
variably at or near the summit of the cheat; but, if 
intense, the sound is diffused, and it may bo some- 
times heard at a distance. Its diagnostic importance 
relates to the advanced stage of phthisis. The rSle 
is heard chiefly or exclusively in the act of iuspira- 
tiou. It may be produced by the act of coughing 
sometimes with greater intensity than by respiration. 



Pleural Bales— Friotion-Soimds—lffetaUic Tinkling — 
Splashing. 

The signs embraced under the name pleural riiles 
are, lat. Sounds produced by the rubbing together 
of the pleural surfaces, and hence called friction- 
sounds; 2d. Metallic tinkling; and 3d. Splashing 
or auccuBsion sounds. 

Friction-Sounds. — Movements of the pleural sur- 
faces upon each other take place in inspiration and 
expiration; but in health these movements occasion 
no sound. Sounds are produced when the surfaces 
are covered with a recent fibrinous exudation which 
prevents the normal continuous, unobstructed move- 
ments, and when the surfaces are roughened with 
dense lymph or other morbid products. The sounds 
are generally interrupted, that is, two, three, or 
more sounds occur during the act of inspiration or 
expiration, or daring both acts. The intensity of 
the sounds varies much in different eases, A slight 
grazing sound only may be heard, or, on the other 

jid, the sounds may be so loud as to be heard by 
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the patient and by others at a distance. The char- 
acter of the eouiids is variable. The slight rubbing 
or grazing character may be imitated by placing 
over the ear the palmar surface of one hand, and 
moving over its dorsal surface slowly the pulpy por- 
tion ofa finger of the other hand. In some instances, 
however, the rough character of the sounds ia ex- 
pressed by such terms as rasping, grating, and creak- 
ing. In these instances the sounds denote density 
of the morbid product which roughens the pleural 
surfaces. In connection with very rough sounds, 
vibration of the walls of the chest, or fremitus, is 
sometimes perceived by palpation. 

Aside from the character of the sounds as just 
stated, they are distinguished by their apparent 
nearness to the ear ; tliey seem sometimes to be pro- 
duced upon the surface of the chest. They are 
sometimes intensified by firm pressure of the stetho- 
scope upon the chest. After a little practical knowl- 
edge of these sounds they can hardly be confounded 
with any other rales. 

Pleuritic friction-sounds generally denote pleurisy. 
In cases of pleurisy with effusion, slight rubbing or 
grazing is sometimes heard before much liquid ac- 
cumulates within the pleuritic cavity. The physical 
conditions, however, after the effusion lias been re- 
moved, are much more favorable for the production 
or friction-sounds, and they are often now rough in 
character. They may be transient, or they may 
continue for a considerable period, their duration 
depending on the arrest of the movements of the 
pleural surfaces by means of either agglutination 
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with lymph, or adhesioa from the growth of areolar 
tisBue. 

Pleuritic frictioii-aounda occur not infrequeiitly in 
cases of pneumonia, denoting, in this connection, 
coexisting pleurisy. 

Slight rubbing or grazing at the summit of the 
chest is one of the accessory signs of phthisis. It 
denotes a cireuniaeribed, dry pleurisy, which, as 
clinical experience shows, is generally secondary to 
phthisis, and hence the diagnostic significance of 
the sign. 

In the foregoing instances in which frictioa-sonnds 
are stated to occur, their significance relates to 
pleurisy. In some rare instances the sounds are 
produced by miliary tubercles or carcinomatous 
nodules projecting beyond the plane of the visceral 
pleural surface, without pleuritic inflammation. 

Metallic Tiiikimg. — This is a vocal as well as a re- 
spiratory sign. It is also produced by acts of cough- 
ing, and sometimes hy the act of deglutition. The 
name expresses the distinctive character of the sign. 
It consists in a series of tinkling sounds of a high- 
pitched, silvery, or metallic tone. The number of 
sounds varies from a single sound, to two, three, or 
more sounds, during an act of either inspiration or 
expiration. This sign may be imitated in various 
ways, by means of an India-rubber bag of consider- 
able size. Forcing a liquid into the bag with 
Davidson's syringe, tapping the hag with the finger, 
or shaking it, will produce tinkling sounds. The 
best mode of artificial representation of the sign is 
to connect the bag with a flexible tube, the latter 
^■^Mntaining a few drops of liquid, and blowing into 
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tlie tube ao as to produce bubbles at tbe c 

cation of the tube with the bag, lu this latter ex- 
periment it is not necessary that the bag contain any 
liquid. It occurs irregularly, that is, it is not present 
in every act of breathing, but is heard at variable 
intervals. It may sometimes be produced by forced, 
when it is not heard in tranquil, breathing. It can 
only be confounded with tinkling sounds eometiraes 
produced within the stomach. The latter, however, 
are easily discriminated by their situation, and the 
absence of associated signs denoting the affections of 
the cheat in which the sign occurs. 

Metallic tinkling is the sign of pneumothorax with 
perforation of lung. In the great majority of the 
eases in which it is found, it ia diagnostic of this 
affection. It is, however, always associated with 
other physical signs corroborative of the diagnosis. 

It is a rare sign, in cases of phthisis, of a largo 
pulmonary cavity, the conditions for its production 
being analogous to those in pneumo-hydrothorax, 
namely, a space of considerable size contaming air, 
the space communicating with bronchial tubes. 

Splashing, or Succussion Soia>4s. — Thia sign is pro- 
duced by succuasiou, which is reckoned as one of 
the different modes of physical exploration. Sounds 
thus produced are not infrequently heard at some 
distance ; generally, however, succussion is practised 
while the ear ia applied to the chest, eo that properly 
enough the sign may be embraced among the aus- 
cultatory aigDS, although not produced by respiration. 

Splashing is pathognomonic of either pneumo- 
hydrothorax or pneumo-pyothorax. It is especially 
valuable as a sign of these aftectiuns because it ia 
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Bmost invariably available. The iiiBtauces are ex- 
tremely few in which the sign is wanting when air 
and liquid are contained in tlie pleural cavity. It 
is obtained by jerking the body of the patient with 
a quick, somewhat forcible movement, the ear being 
very near to, or in contact with, the cheat. 

The Bound is like that produced when a bottle 
partially filled with liquid ia ahakeii. The sound is 
often high-pitched and amphoric in quality. The 
only liability to error is in confounding with this 
aigu, splashing produced within the stomach. At- 
tention to other signs will always protect against 
this error. 

Jndeiemiinate BSles. — Under thia head may be em- 
braced some sounds sufficiently recognizable, but 
indeterminate as regards the rationale of their pro- 
duction and the physical conditions which they rep- 
resent. They may be designated crumpling and 
crackling aounds. The former are probably due to 
pleuritic rubbing, and the latter to the separation of 
some slightly adherent air-vesicles or bronchioles. 
Their diagnostic value relates only to the early stage 
of phthisis. In conjunction with other signs, any 
indeterminate rS!e, if limited to the summit of the 
cheat, and especially to one side, has some weight in 
the diagnosis. Crumpling and crackling sounds, 
however, are not uncommon in healthy persons at 
the end of forced inspiration. The fact of their 
presence at both summits, and the absence of other 
morbid signs, are the grounds for not considering 
them as evidence of disease. They are found in 
health especially if the binaural stethoscope be em- 
ployed. Their diagnostic significance, thus, depends 
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on Uiiiitatiou to the summit of the chest on one aide. 
and association with other aigus pointing to incipient 
phthisis, 

The Vocal Signs of Siseafis, 

The vocal signs of disease, with the exception of 
metallic tinkling, which ia a vocal as well aa respira- 
tory sign, may all he considered aa ahnormal modi- 
fications of the normal vocal resonance and of the 
normal hronchial whiaper. The student must, there- 
fore, be familiar with the distinctive characters of 
these two normal signs before he is prepared to enter 
upon the study of the abnormal modifications (vide 
pages 90 and 95). He must bear in mind the facta 
which have been presented in relation to the normal 
vocal fremitus {vide page 90). The rules given for 
auscultation of the voice are also to be observed (vide 
page 91). Embracing the abnormal modifications 
of the loud voice, the whisper and fremitus, the fol- 
lowing are the signs to be considered: Broncho- 
phony; Whispering Bronchophony; ^Egophony; 
Increased Vocal Kesonance; Increaacd Bronchial 
Whisper; Cavernous Whisper; Pectoriloquy; Am- 
phoric Voice or Echo; Diminished and Suppressed 
Vocal Resonance; Diminished and Suppressed Vocal 
Fremitus, and Metallic Tinkling, 



Bronchophony. 

Bronchophony has the same import as bronchial 
or tubular respiration. Like the latter sign, it rep- 
resents complete or considerable soli diti cation of 
lung. Generally the two signs are associated, but 
either may be present without the other. 
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The characters which are distinctive of broncho- 
phony, as compared with the normal vocal resonance, 
are these : The vocal sound seems concentrated, in 
most cases near the ear, and the pitch is more or less 
raised. These characters are in contrast with the 
diffiision, distance, and lowneee of pitch of the nor- 
mal vocal resonance. The intensity of the sound is 
variable ; it may be greater or less than the intensity 
of the normal resonance, A concentrated, high- 
pitched sound, however feeble, is not less a sign of 
complete op considerable solidification of lung, that 
is, it is not leas bronchophony, than when the sound 
is intense. 

Vocal fremitus is always to be discriminated from 
vocal resonance. The fremitus associated with 
bronchophony may, or may not, be greater than the 
fremitus of health. Not infrequently the fremitus 
is less than in health. 

It is to be borne in mind that in some healthy 
persons bronchophony exists at the summit of the 
chest, especially on the right side, over the primary 
bronchus. Existing in this situation, it may not be 
abnormal. 

Kepresenting complete or considerable solidifica^ 
tion of lung, this sign occurs in the difterent affec- 
tions in which bronchial or tubular respiration has 
been seen to occur {vide page 107), namely, lobar 
pneumonia, phthisis, chronic or fibroid pneumonia, 
condensation of lung from either pleuritic effusion, 
the accumulation of air in the pleural cavity or the 
pressure of a tumor, collapse of pulmonary lobules, 
coagulation of blood within the air-vesicles, and car- 
cinoma of lung. 
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For the production of bronchophony, a leas degree 
of solidilicatioii is requisite than for the production 
of bronchial or tubular respiration. Hence, bron- 
chophony may be associated with a broncho- vesicular, 
as well as with a purely bronchial, respiration. This 
is illustrated in the resolving stage of pneumonia. 
When resolution has progressed sufficiently for the 
bronchial to give place to the broncho-vesicular res- 
piration, well-marked brouchopbony is often found 
to continue, ceasing at a later period in the resolving 
stage. 

The apparent uearuesa to the ear of the vocal 
sound in bronchophony is wanting if a certain quan- 
tity of liquid intervene between the solidified lung 
and the walls of the chest at the situation auscultated. 
The voice uuder these conditions seems to be more 
or less distant. This difference ia readily appre- 
ciated. With this apparent distance of the broncho- 
phonic voice, in some instances is associated the 
modification which ia characteristic of another sign, 
namely, legophony. 

Whispering Bronchophony. 
The characters of this sign correspond to those of 
the expiratory sound in the bronchial or tubular 
respiration {vide page 107). The sound is more or 
less intensified, high in pitch, and tubular in quality. 
If the patient pronounce numerals in a forced whis- 
per, the characters are generally more marked than 
in the expiratory sound in forced breathing. The 
significance of this sign is the same as that of the 
bronchia] or tubular respiration, and of broncho- 
phony with the loud voil-c. 
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This sign ia a modification of bronchopliony. As 
regards concentration and pitch, it has the characters 
of bronchophony, the distinctive features being ap- 
parent distance from the ear, and treniulonsnesa or 
a bleating tone. From the latter the name ia de- 
rived, the term signifying the cr^' of the goat. The 
characters which distinguish the sign from broneho- 
phoijj are readily enough appreciated, and it repre- 
sents a physical condition added to solidification of 
lung. This physical condition is the presence of 
liquid eiFnsioii. The sign is rarely present in cases 
of large effuaion. It occurs usually when the cheat 
is about half filled with liquid, and the lung at the 
level of the liquid is sufficiently condensed to give 
rise to bronchophony. This condition, under these 
circumstances, involves agglutination of lung above 
the portion condensed by pressure. The sign also 
Bometimes occurs in cases of pleuro-piieuraouia, the 
solidification in these cases beiug due to pneumonic 
exudation. As a sign of liquid effusion it possesses 
diagnostic value, although, owing to the fact that 
the existence of effusion ia easily determined by 
other signs, it may he said to be superfluous. When 
the person examined speaks with the teeth approxi- 
mated, bronchophony has somewhat of the character 
of segophony. 

lacreased Tocal Resonance and Fremitus, 

The distinctive character of this sign ia an increase 

of the intensity of the resonance without notable 

change in other respects. The resonance may be 
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more or less intensified, but it is distant, diflPased, 
and comparatively low in pitch ; in other words, the 
characters distinctive of bronchophony are wanting. 
The differential points between bronchophony and 
increased resonance should be clearly apprehended, 
bearing in mind that the intensity of the sound in 
bronchophony may, or may not, be greater than the 
normal resonance. 

Increased vocal resonance occurs when the lung 
is solidified, the solidification not sufficient in degree 
to produce bronchophony. Lung slightly or mod- 
erately solidified gives rise to an increase of the 
intensity of the resonance of the voice; if the solidi- 
fication become considerable or complete, broncho- 
phony takes the place of the simple increase of 
intensity. Thus, at an early period in pneumonia, 
increased vocal resonance precedes bronchophony ; 
and in the stage of resolution the reverse of this 
takes place, namely, increased vocal resonance fol- 
lows bronchophony, the latter ceasing when resolu- 
tion has progressed to a certain extent. 

Contrary to what would perhaps be anticipated in 
the instances just cited, the intensity of the sound 
when bronchophony is present may be not only not 
increased, but diminished below that of health ; that 
is, in the first stage of pneumonia the increased in- 
tensity may cease when bronchophony occurs, and 
return when bronchophony disappears. 

Increase of the vocal resonance occurs in connec- 
tion with pulmonary cavities. Over a cavity of con- 
siderable size situated near the superficies of the lung, 
the vocal resonance is sometimes extremely intense 
without any bronchophonic characters. The latter. 
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if present, denote considerable solidification either 
around the cavity, or between it and the walls of the 
chest. From the presence or the absence of bron- 
chophonic characters with greatly increased intensity 
of resonance, the auscultator can judge whether the 
cavity be, or be not, in proximity to considerable 
solidification of lung. 

Irrespective of the cavernous stage of phthisis, the 
sign is of diagnostic importance in the diflferent 
aflfections which involve moderate or slight solidifi- 
cation of lung, namely, pneumonia early in the dis- 
ease and in the stage of resolution, phthisis, over the 
compressed lung in pleurisy with moderate eflfusion, 
collapse of pulmonary lobules, hemorrhagic infarctus. 
and carcinoma of lung. Into the diagnosis of all 
these affections, both bronchophony and increased 
vocal resonance enter ; the former when solidifica- 
tion is considerable or complete, and the latter when 
it is slight or moderate. Increased vocal resonance 
is especially valuable in the diagnosis of early or 
incipient phthisis. An abnormal resonance, how- 
ever slight, at the summit of the chest on one side, 
is an important sign in that affection. In determin- 
ing an abnormal resonance on the right side, either 
at the summit or elsewhere, allowance must always 
be made for the normally greater resonance on this 
side. 

Increased vocal resonance has the same import as 
broncho-vesicular respiration. These two signs, 
however, are not always in the same proportion ; 
that is, the. characters of the latter may be marked 
out of proportion to the amount of the increase of 
the vocal resonance, and vice versa, 

13 
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Increased vocal fremitus generally aeeompaiiies 
increased vocal resonance, and it denotes soliditica- 
tion of lung. Fremitus, however, and resonance are 
not always in equal proportion, that is, either may 
be increased more than the other. An increased 
fremitus is sometirnes of value iu the diagnosis of 
phthisis. The greater fremitus on the right side of 
the chest is always to be borne in mind, and due 
allowance is to be made for this disparity in deter- 
mining that the fremitus is increased. 

Increased Bronchial WIuBper. 

The signilicance of this sign is the same as that of 
increased vocal resonance and the broncho-vesicular 
respiration ; it represents the same physical condition 
as the two latter signs, namely, solidification of lung, 
greater or less, but below the degree requisite to give 
rise to bronchophony and bnmchial respiration. Its 
diagnostic application is, therefore, involved in the 
same pulmonary aiiections. 

The characters of the sign are those which belong 
to the expiratory aouud in the broncho-vesicular 
respiration. They couBist, therefore, of increase of 
intensity, a quality more or less tubular, and the 
pitch raised, these moditications of the normal ex- 
piratory sound varying iu degree between the 
slightest appreciable morbid change and a close ap- 
proximation to the bronchophonie whisper. The 
modifications iu degree correspond to the degree of 
solidification. To appreciate the characters of this 
sign, it must he studied in comparison with those of 
the normal bronchial whisper in different portions 
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of the chest. The most importaDt of the diagnostic 
applications of the sign ia io cases of phthisia in its 
early stage. In this application, the points of nor- 
mal disparity between the two sides of the chest at 
the summit are to be borne in mind, and due allow- 
ance made for them [vide page 96.) 

A greater intensity of the bronchial whisper at the 
right than at the left summit is not evidence of dis- 
ease ; but greater intensity at the left summit is 
always abnormal. As, a rule, the pitch of the nor- 
mal bronchial whisper at the left, is higher than that 
at the right, summit; if, therefore, with a greater 
intensity of the whisper at tlie right surarait, it be a 
matter of doubt whether it denote disease or not, 
when the pitch is higher at this summit it is to be 
considered as morbid. 

Cavernous Whisper. — The characters distinctive of 
the cavernous whisper are those of the expiratory 
sound ill the cavernous respiration, namely, lownees 
of pitch, and the quality blowing, that is, non-tubular. 
The intensity of the sound ia variable. It is limited 
to a circumscribed space corresponding to the situa- 
tion and size of the cavity. Not infrequently the 
characters of the sign are brought into contrast with 
those of whispering bronchophony, or increased 
bronchial whisper, these latter signs existing in close 
proximity, and representing solidification of iung in 
the immediate neighborhood of the cavity. The 
diagnostic application of this sign is chiefly to ad- 
vanced phthisis. 

Pectoriloquy. — In pectoriloquy, not merely the 
voice, but the speech, is transmitted through the 

wt; the auacultator recognizes words uttered by 
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the patient. The student, however, must uot expect 
to be able to carry on a conversation witli the patient 
by means of the stethoBcope, Often single words 
only can be recognized. To make sure that these 
are transmitted through the cheat, care must be 
taken to exclude their direct transmission from the 
patient's mouth, and the a,uscultator shouhl not 
know beforehand the words which are to be spoken. 
If these rules be not observed, the auscultator may 
err in supposing that the words are transmitted 
throngh the chest. When auscultation is practised 
with one ear, the other should be closed. 

The speech with either the loud or the whispered 
voice may be transmitted, the latter, distinguished 
as whispering pectoriloquy, being much more fre- 
quent than the former; moreover, in determining 
whispering pectoriloquy, there is less liability to 
error in mistaking the perception of words coming 
directly from the mouth for the transmission throngh 
the chest. In the production of this sign, much de- 
pends on the distinctness with which words are 
articulated by the patient. Normal pectoriloquy at 
the anterior superior portion of the chest is sorae- 
times observed. 

Pectoriloquy belongs among the cavernous signs; 
but it is by no means exclusively the sign of a cavity; 
the speech may also be transmitted by solidified lung. 
It is easy to determine in any case whether the sign 
denotes a cavity or soiidified lung. If, with trans- 
mitted speech, the voice have the characters of 
bronchophony, the sign represents solidification of 
lung; if, on the other hand, the characters of bron- 
chophony be wanting, the sign represents a cavity. 
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These Btatements apply equally to the loud iiml to 
the whispered voice. Of course, associated signs 
will be likely to show whether a cavity exists or 
not. It ia to be added that a cavity aud solidification 
of lung existing together, may conjointly be con- 
cerned iu the production of the sign. 

Amphoric Voice or Echo. — ^Tbis sign is identical in 
character with amphoric respiration, with which it 
is uBuaUy associated {vid« page 115). The amphoric 
intonation may accompany the loud voice and the 
whisper ; generally, it is more appreciable or marked 
with the latter. Its eignifieance ia the same as that 
of amphoric respiration. As a rule, it represents 
the conditions in pneumothorax, namely, a large 
space filled with air and perforation of lung. In this 
affection it is associated with other signs which suffice 
for a prompt and positive diagnosis. It is not inva- 
riably found in pneumothorax, and it may be present 
in a case at one time and wanting at another time, 
its production being dependent on the perforation 
being above the level of liquid, if the latter exist, 
and on the bronchial tubes leading to the perfora- 
tion being unobatructed. When not associated with 
other signs which are diagnostic of pneumothorax, 
it denotes a phthisical cavity of considerable size. 
It is not infrequently a sign of a phthisical cavity 
with rigid walls and communicating freely with 
bronchial tubes. It has this significance whenever 
pneumothorax can be excluded; and the associated 
signs in the latter affection are such that its exclu- 
sion ia always practicable. 

The amphoric sound sometimes ia observed to 
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follow the oral voice; hence, the uame amphoric 
echo. 

Diminished and Suppressed Vocal Resmianee. — 
Diminution and suppression of the normal vocal 
resonance occur especially when the pleural cavity 
contains either liquid or air. Whenever the lungs 
are not in contact with the walla of the chest, the 
vocal fesonance, as a rule, ie either notahly lessened 
or wanting. The sign is, therefore, of value in 
diaguoBis in cases of pleurisy with, eflusion, em- 
pyema, hydrothorax, and pneumothorax. When 
the pleural cavity is partially filled with liquid, there 
is diminution or suppression of the resonance from 
the level of the liquid downward; and generally, 
just above the level of the liquid, the resonance ia 
increased, owing to condensation of the lung. The 
sign is well illustrated by the contrast in such cases 
above and below the level of the liquid. As a rule, 
the changes of the level of the liquid with changes 
in position of the body, may be aa well demonstrated 
by means of vocal resonance as by percussion. Ex- 
ceptionally, however, this rule is not available. 

The practical importance of diminished and aup- 
pressed'vocal resonance relates chiefly to the diag- 
nosis of the affections just named. In this application, 
however, the associated signs must be taken into 
account. The vocal resonance may be diminished 
or Buppro88«d when the lung is completely solidified 
in the second stage of pneumonia; also in pulmonary 
oedema, and over the site of an intra-thoraeic tumor, 

If the vocal resonance be normal, that is, neither 
increased nor diminished, we are warranted in ex- 
cluding all the aftections which have been named j 



DIMINISHED TOCAL RESONANGB. 



161 



the exceptional iuatances are bo rare that, practically, 
they may be disregarded. 

Diminished vocal resonance may be found over a 
pulmonary abscess before the pus is evacuated, and 
over a cavity filled with liquid. The sign is then 
limited to a cireuraaeribed space. Obstruction of a 
bronchial tube diininiabes resonance in so far as the 
column of air is a medium for the conduction of 
vocal sound. 

The normal disparity between the two sides of the 
chest is to be borne in mind with reference to dim- 
inished or suppressed, as well as to increased, vocal 
resonance; otherwise the relative feebleness of the 
resonance on the left side in health might be con- 
sidered to be morbid. The normally greater reso- 
nance on the right side renders it easier to determine 
a morbid diminution on this than on the left side. 

Diminished and Suppressed Vocal Fremitus. — This 
tactile sensation, which is appreciable in ausculta- 
tion, as a rule, is, on the one hand, increased, and, 
on the other hand, diminished or suppressed, under 
the same physical conditions which occasion corre- 
sponding modifications of the vocal resonance. 
Diminished or suppressed vocal fremitus, therefore, 
has the same diagnostic significance as diminished 
or suppressed vocal resonance. Usually the abnor- 
mal modifications of resonance and fremitus go 
together, but either may be out of proportion to the 
other. The signs relating to fremitus thus corrobo- 
rate those relating to resonance. The former may 
be marked when the latter admit of doubt. Dim- 
inished or suppressed fremitus is valuable in the 
s of pleurisy with efiusion, empjema, hydro- 
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thorax, and pneumothorax. It is, however, to be 
noted that in exceptioual instanees the freraitiia 
persists over the site of liquid within the cheat, 

"With regard to voeal fremitus, as to vocal reso- 
nance, it is essential to take cognizance of the normal 
disparity between the two sides of the cheat, the 
greater relative fremitus, on the right side, as a rule, 
being no less marked than the relatively greater 
resonance on that side. 

Metallic Tinkling. — This sign has the same char- 
acters when it accompanies cither the loud or whis- 
pered voice, as when it is heard with respiration, 
and, of course, it has the same significance {vide 
page 99). It may be more marked with acts of 
speaking than with the respiratory acts. 

Signs obtained by Acts of Coaghiag or Tussive Signs. 

Acts of coughing may be made subservient to 
auscultation of respiratory sounds in two ways : 
First, by the removal of temporary obstruction from 
the accumulation of mucus within bronchial tubes. 
If the respiratory murmur be diminished or sup- 
pressed over a portion or the whole of one side of 
the chest, sometimes an act of coughing effects dis- 
lodgeraent of a mass of mucus from either a primary 
bronchus or one of its subdivisions, and the normal 
murmur is at once restored. The dependence of the 
morbid sign upon a temporary obstruction is thus 
demonstrated. Second, by an act of coughing more 
air is expelled than by an ordinary expiration, and 
in the following inspiration the vesicles have a wider 
range of expansion, giving rise to a proportionately 
loud inspiratory sound ; hence, the characters of this 
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sound are more pronounced and can l)e better etudied. 
For these two objects it is of^en advisable to request 
the patient to cough with a certain degree of force. 

Acts of coughing, moreover, give riae to auscnlta- 
tory signs which have their analogues iu aigna 
obtained by respiration and the voice. These tusaivo 
signs are of leas value than the respiratory and vocal 
signs, and in most caaes, owing to the latter heiu^ 
sufficient for diagnoaia, they may be said to be siiper- 
duous; nevertheless, they may be observed some- 
times with advantage. When the conditions are 
present which are represented by bronchial respira- 
tion, bronchophony and the bronchophonic whisper, 
sounds are obtained which correapond to theae in 
their charactera. The cough is then aaid to be 
bronchial. "With the stethoscope applied over an 
empty cavity of some aize, aituated near the surface 
of the lung, the ear receives with acts of coughing a 
concussion or shock which is sometimes so forcible 
as to be painful. This corresponds to an intense 
vocal resonance. Limited to a circumscribed apace, 
it is a highly significant cavernous sign. It may be 
present when the cavernous respiration is wanting. 
A low-pitched blowing sound corresponds to the ex- 
piratory sound in the cavernous respiration and the 
cavernous whisper. An amphoric intonation may 
be heard with acts of coughing, which corresponds 
to amphoric respiration and amphoric voice. This 
sign is sometimes more marked with cough than 
with the breathing and voice. Cavernous gurgling 
may also be obtained more distinctly with cough 
than witli respiration. Finally, metallic tinkling 
ipt infrequently accompanies acts of coughing. 
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brDDnbitia — CollnpKe of palmonitr; lobalee — Lobular pDeanioniB — 
Aathma — Pulmonarj or Toeioular ampbjsoiDa, — PlBurisj, saute and 
obronio — Empjoran — Hydrotburiii — Pneumothorm — Pneumobydro- 
Ihorai — Pnoumo-pyothorBi — Aouto lobar pHeuniDiiia — Cirouannrihed 
paeumODlii — Embolia paeumoniEi — HemarrhAglD inrnrotua — Pulmonar; 
ftpopleij— Puhdonnrj gangreiiB — Pulmonary cpdema — Carcinoma of 

phtbisia — Fibroid phtbiaia, interBtitial pneumoDia, or uirrboaia of lung 
— DiapbriLgniatiu hernin. 

In the preceding chapters the physieal conditiona 
incident to the morbid changes occurring in the 
afl'eetions of the respiratory organs have been enu- 
merated, and the physical signs, obtained by per- 
cussion and auscultation, representing these condi- 
tions, have been considered, severally, as regards 
their distinctive characters and their significance. 
The object of this chapter is to group the physical 
conditions embraced in the ditferent diseases of the 
respiratory system respectively, together with the 
representative signs on which rests the physical 
diagnosis of each of the diseases. The scope of this 
manual is limited to the physical diagnosis of these 
afifections; but the fact is not to be lost sight of that 
in practical medicine physical signs are not to be 
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disaBsoeiated from symptoms and pathological laws. 
All excluaive reliauce on physical signs would lead 
to errors in diagnosis, although, doubtless, errors 
more important and more frequent necessaril}' occur 
when the practitioner ignores percussion and auscul- 
tation. The signs furnished by percussion and 
auaeultation only have been thus far considered, but 
in grouping these in this chapter, signs obtained by 
other methods of physical exploration will be era- 
braced in so far as they enter into the diagnosis of 
the diti'ereiit diseases of the respiratory system. 
These different diseases will be taken up separately 
with the exception of those seated in the larynx and 
trachea. With reference to physical signs, the 
laryngeal and tracheal affections may be considered 
collectively. 



Affections of the Larynx and Trachea. 

The physical signs referable to the chest in di»- 
easea of the larynx and trachea, denote more or less 
obstruction to the free passage of air through these 
sections of the air-tubes. The obstruction in the 
different diseases involves different pathological 
conditions. Spasm of the glottis is one of these 
conditions, constituting the ■ affections known as 
laryngismus stridulus and spasmodic croup, occur- 
ring also as a pathological element in laryngitis, and 
sometimes in connection with aneurism, or a tumor 
of some kind, involving the recurrent laryngeal 
nerve. Another pathological condition ia the op- 
posite of this, namely, paralysis of the muscles of tie 

pttis, the vocal chords remaining flaccid, and ap- 
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proxiraatiiig during inspiration. Other pathological 
conditions are, oedema of the glottis, swelling of the 
membrane at the glottis in laryngitis, together with, 
in the adult, submucous infiltration, diphtheritic 
exudation, cicatrization of ulcers, morbid growths, 
and the presence of foreign bodies. 

In the afiectiouB involving the foregoing patholo- 
gical conditions, percussion and auscultation are of 
use, firsl, by enabling the physician to exclude all 
diseases within the chest. The absence of signs 
Bbowing the existence of pulmonary diseases renders 
it certain that the symptoms denoting embarrassment 
of respiration are referable to the larynx or trachea. 
Second, by means of auscultation the amount of ob- 
struction may be determined more accurately than 
by the subjective symptoms. The amount of ob- 
struction is represented by a proportionate weakening 
of the vesicular murmur. This is more reliable as 
regards determining a dangerous amount of obstruc- 
tion than the sense of the want of air or the suftering 
of the patient. The degree of diminution of the 
vesicular murmur is determinable with the more 
accuracy the better the auscultator is acquainted 
with the normal intensity, that is, the intensity prior 
to the occurrence of obstruction. With this knowl- 
edge, the weakening of the murmur is a correct 
criterion of the amount of obstruction. In all the 
pathological conditions named, the respiratory mur- 
mur is more or less diminished in intensity on both 
sides of the chest ; there are no signs obtained by 
percussion, nor do vocal resonance or fremitus offer 
anything distinctive. 

In cases of considerable or great obstruction daring 
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inspiration, inapection farniehes marked signs. The 
expansion of the chest on both sides is restricted, 
the lower part of the cheat is contracted in the act 
of inspiration, and in this act the soft parts above 
the clavicles are depressed. The contrast between 
these abnormal movement-s and the normal thoracic 
movements of the patient ia striking and distinctive. 
An important application of anaeultation is the 
localization of a foreign body which has been inhaled. 
If the vesicular murmur on both sides be more or 
less weakened, the foreign body must be situated in 
either the larynx or the trachea. If, on the other 
hand, the vesicular murmur he weakened or sup- 
pressed on one aide, and increased on the other side, 
the body is lodged in a primary bronchus. The 
importance of this application of auaenltation before 
opening the trachea to remove a foreign body ia 
Bufficiently obvious. The situation of a foreign body 
may be changed from one bronchus to the other by 
an act of coughing, even after an operation has been 
commenced ; this is, of course, at once determinable 
by auscultation. 

Bronchitis Seated in Large Bronchial Tubes. 

In bronchitis, either acute or chronic, as it is oidi- 
narily presented in practice, the inflammation is 
seated in the large bronchial tubes, in many cases 
probably not extending beyond the primary and 
secondary bronchi. The physical eonditiona are, 
more or leas swelling of the raucous raerabrane, this, 
however, not being sufficient to occasion any notable 
obstruction to the free pasaage of air, and the prea- 
ence, in diti'erent cases, in greater or less ipiantity, 
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of raucns, raiico-puriileat matter, pure pUB, and 
serum. 

The physical diaguosis involves negative rather 
than positive points; in other words, the diaeasea 
from which bronchitia is to be differentiated are ex- 
cluded by the absence of their diagnostic signs. 
These diseases are pneumonia, pleurisy, and phthisiB. 
Each of these is characterized by the presence of 
signs, the absence of which warrants its exclusion. 
In bronchitis tliere is no disparity between the two 
sides of the cheat in the resonance obtained by per- 
CQseion, nor in vocal reaonanee, the bronchial whis- 
per, and fremitus. The swelling of the bronchial 
mucous membrane may cause some diminution of 
the intensity of the vesicular murmur, but as the 
affection is bilateral, and the bronchial tubes on each 
side are affected equally, both in degree and extent, 
no appreciable disparity in this respect between the 
two sides is caused by this physical condition. 
Weakening or suppression of the murmur over an 
area greater or less, may be caused by bronchial 
obstruction from a plug of mucus. This obstruction 
is sometimes removed by an act of expectoration, 
after which the murmur is found to have returned, 
or to have regained its normal intensity. 

The foregoing points, taken in connection with 
the history and symptoms, suffice for the diagnosis. 
Signs due directly to the disease represent diminished 
calibre of the tubes at certain points from swelling 
of the membrane, adhesive mucus, and spasm of 
bronchial muscular fibres. These signs are the dry 
bronchial rSles. They are rarely prominent, and 
are oflener absent than preaent, if the bronchitis be 
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uQaeeompanied by asthma; hence, they are of little 
value in the diagnoais. Other eigne are the bubbling 
sounds or the moist bronchial rSles. In acute bron- 
chitis these are oftener absent than present. They 
occur when liquid morbid products within the tubes 
are unusually abundant, or when the removal of 
these is with difficulty effected by expectoration in 
consequence of muscular debility or other causes. 
These rSles are abundant and loud in proportion as 
the liquid within the tubes is either mueo-purulent, 
purulent, or serous in character. They are more or 
leas coarse in proportion to the size of the tubes in 
which the bubbling takes place. 

The diagnostic points, negative and positive, which 
have been stated, are alike applicable to acnte and 
chronic bronchitis, it being, of course, understood 
that the affection is primary, that is, not secondary 
to some other pulmonary disease. 

If the bronchitis be unaccompanied by solidifica- 
tion of lung, the moist rSles which may be present 
are low in pitch. The pitch is raised if there be 
solidified lung surrounding or adjacent to the tubes 
in which the moist rSles are produced. 



Bronchitis Seated in Small Bronchial lubeB— Capillary 
Bronehitis — Collapse of Pulmonary Lobales^Lobnlar 
Fneamonia. 

Inflammation extending into the small tubes 
(capillary bronchitis) occasions in these the same 
physical conditions which are incident to bronchitis 
affecting tubes of large size, namely, swelling of the 
membrane, and the presence of liquid morbid pro- 
ducts. The latter arc not as easily removed by ex- 
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peetoration as when they are within large tubes, 
and, therefore, they are constantly present in greater 
or leas quantity. These conditiona in smaU tubes 
involve obstruction to the free passage of air to and 
from the air-vesicles; henee, the vast difference as 
regards the symptoms, the suffering, and the danger. 
The affection is bilateral, a fact greatly enhancing 
the gravity of the affection. An incidental physical 
condition is solidification, generally in disseminated 
portions of lung, the latter varying in number and 
size. These portions of solidified lung denote either 
collapse of pulmonary lobules or lobular pneumonia, 
or both in conjunction. To this incidental affection, 
German writers apply the name " Catarrhal pneu- 
monia." Of course, any discussion of pathological 
questions suggested by these names would be here 
out of place. With reference to diagnosis it is to be 
home in mind that the solidified portions of lung in 
eases of bronchitis seated in small tubes are espe- 
cially situated in the lower lobes. Another inci- 
dental physical condition ia temporary dilatation of 
the air-cells, or vesicular emphysema, seated in the 
upper lobes. Both of these incidental conditions 
are bilateral, like the bronchitis with which they are 
connected. Collapse of pulmonary lobules, or lobu- 
lar pneumonia, or both, and emphysema occur in 
only a certain proportion of the cases of bronchitis 
seated in small tubes. The signs, therefore, admit 
of a division into those which relate, 1st, to the 
bronchitis, and, 2d, to these incidental affections. 
"With reference to the diagnosis, the fact is to be 
borne in mind that bronchitis seated in small tubes 
occurs chiefly in children and the aged. 
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The physical diagnosis of bronchitia setited iu 
mall tubes reete on negative points, togetlier with 
( positive sign which is uniformly present. This 
mgn is the fine moist bronchia! or the so-called aub- 
crepitant rSle, present on both sides and diffused 
over the chest. The bubbling sounds are to be dis- 
tinguished from the fine dry crackling sounds or the 
crepitant rSIe, to the characters of which the former 
in some measure approximate. 

The bronchitis gives rise neither to dulneaa on 
percussion, nor to any notable change in vocal reso- 
nance, or fremitus. The respiratory murmur, if not 
obscured by rales, is weakened on both sides. Irre- 
spective of being drowned by rSles, it may be sup- 
pressed by the amount of bronchial obstruction. 
These are the negative points in the diagnosis. In 
pulmonary cedema, fine moist bronchial rSles are 
present on both sides, but in this affection there is 
notable dulness on percussion, and the affection 
occurs in certain pathological connections, namely, 
with mitral stenosis, and disease of the kidneys. 
Acute tuberculosis may present the moist bronchial 
rSies with the negative points which, in connection 
with symptoms, characterize bronchitis seated in the 
small tubes. The differentiation is to be based on 
differences, pertaining to the history and duration, 
together with the age of the patient. 

The coexistence of the incidental aft'ections, 
namely, collapse of pulmonary lobules, or lobular 
pneumonia, and vicarious emphysema, occasions 
additional signs. If the solidified portions of liing 
be considerable in either number or size, there will 
6 dulness on percussion in circumscribed situations 
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on the posterior aspect of the chest. This will be 
found on both sides, but perhaps more marked on 
one side. Broncho- vesicular or the bronchial respira- 
tion may be present, together with the vocal signs 
of solidification, namely, either increased vocal reso- 
nance, or bronchophony, and increased vocal fre- 
mitus. The moist rSles produced within solidified 
portions of lung are high in pitch, whereas, if solidi- 
fication do not exist, these rSlea are comparatively 
low in pitch. The existence of solidification at any 
point may be determined by the pitch of the rSles, 
as well as by the foregoing respiratory and vocal 
signs. 

When there are erophyseraatoue lobules on the 
anterior aspect of the ciiest in the upper and middle 
regions, on both sides, the resonance on percussion 
is Tesieulo-tympanitic, the respiratory murmur weak- 
ened or suppressed, and the rhythm altered — in 
short, the combination of signs which will be stated 
under the head of emph^'sema. 

In the cases in which the bronchitis occasions 
great obstruction in the small tubes, and, still more, 
if collapse of lobules, or lobular pneumonia and 
vicarious emphysema occur, important signs are ob- 
tained by inspection. The anterior portion of the 
chest remains expanded, and retraction of the lower 
part of the chest takes place in the acts of inspiration. 



The pathologico-phyaical condition iti a paroxysm 
of asthma, is obstruction in the small bronchial 
tubes attributable to spasm of the bronchial muscu- 
lar fibres. With this condition is associated a tem- 




torarj vesicular emphysema, which exists often as 
a perBistent aftection ia persona who are subject to 
nsthma. If the emphyseniatoue condition already 
exist, it is increased during the paroxysm of asthma. 
Bronchitis generally coexists, either as a transient 
or a chronic affection. In an asthmatic paroxysm, 
therefore, there are present the signs which are 
proper to asthma, together with those of emphysema, 
and the associated bronchitis may also occasion ad- 
ditional signs. 

The physical diagnosis of asthma, like that of 
bronchitis seated in small tubes, is based on nega- 
tive points taken iu connection with a sign which is 
invariably present, namely, dry bronchial rilles. 
These rSlee are more or less intense, and they are 
diffused over the entire chest. They are generally 
heard at a distance. The sibilant and sonorous 
varieties are mingled, and they are constantly chang- 
ing as regards the character of the sounds. 

The negative points are the same as in capillary 
bronchitis, namely, absence of dulness on percussion, 
vocal resonance and fremitus also being unaltered. 
Asthma and bronchitis seated in small tubes agree 
in the fact that obstruction is the important physical 
condition. A highly important differential point 
relates to the frequency of the respirations; they 
are much increased in frequency in capillary bron- 
chitis, and not in asthma. Pathologically they differ 
essentially in the fact that the obstruction is due in 
the latter affection to bronchial inflammation, and 
in the former to spasm. Tlie two affections differ 
in the signs representing these different conditions. 
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fine moiet bronchial rSlea existiDg in one, and loud 
diiFused dry bronchial ralea existing iu the other. 

Taking the difterence as regards the positive 
physical aigua in connection with the history and 
symptoms, the difl'erentiatiou of the two affections 
may be made without difficulty. 

The signs which relate to the associated emphy- 
sematous condition are those which are diagnostic 
of this condition existing irrespective of asthma; 
and the physical diagnosis of emphysema will he 
next considered. Coexisting bronchitis may give 
rise to moist bronchial rfiles more or less coarse. 
These are, however, often wanting, and they are 
rarely marked during paroxysms of asthma. When 
present in this pathological connection, they are 
low in pitch, denoting the absence of solidiiicatiou 
of lung. 

Pulmonary or Vesicular Emphysema. 

This aif'ection, as a rule, is seated exclusively or 
chiefly in the upper lobes. When it is lobar, in 
contradistinction from the emphysema existing in 
comparatively a few disseminated or isolated por- 
tions of lung, increase in volume of the affected 
lobes is an important physical condition standing in 
relation to certain signs. Diminished range of ex- 
pansion with acts of inspiration is another physical 
condition; the affected lobes are in a permanent 
state of expansion approximating to that at the end 
of the inspiratory act. It follows from these condi- 
tions that the amount of air is in excess of the 
normal proportion to the solids and liquids in the 
affected lobes. Both lungs are affected, that is, the 
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affection is bilateral. In the great majority of caaea 
chronic bronchitis coexists, and patients aft'eeted 
with emphysema are often, but by no means inrari- 
ably, subject to paroxyems of asthma. Not infre- 
quently an asthmatic element, with or without pro- 
nounced paroxyema of asthma, exists much of the 
time in conuection with emphysema. The emphy- 
sematous condition, as a rule, with few exceptions, 
ia greater in the upper lobe of the left than of the 
right lung. A rare condition, which is generally 
included under the name emphysema, differs mate- 
rially from the ordinary form of this affection. This 
condition is that also known as senile atrophy of the 
lungs. The volume of the lungs is not increased in 
this variety of emphysema, the proportion of air 
over the solids is, however, in excess, owing to the 
diminution of the latter from atrophy. 

The diagnostic evidence obtained by percussion ia 
quite distinctive of lobar emphysema. The reso- 
nance over the upper and middle regions of the 
chest on both aides ia veaicnlo-tympanitie, that is, 
the intensity of the resonance ia abnormally in- 
creased, the quality ia a combination of the vesicular 
and tympanitic, and the pitch is more or less raised. 
Owing to the fact that the emphysema is greater on 
the left than on the right side, the vesiculo-tympanitic 
reaouance is more marked on the left side. The 
diitereuee in intensity between the two sides may 
lead to the error of regarding the reaonance on the 
right side as dulnesa. The error is avoided by at- 
tention to the pitch and the quality of the resonance. 
If dulness existed on the right side, the pitch of the 
leund should be higher on that side; on tlie other 
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hand, if the difference in intensity be due to the 
greater amount of emphysema on the left, side, the 
pitch 16 higher on that aide, and the quality vesiculo- 
tympanitic. The attention of the student is particu- 
larly called lo the foregoing points of distinction. 
Aeeuming that a vesiculo-tympanitic resonance 
exists anteriorly on both sides, and that it is marked 
on the left aa contrasted with the right side, how is 
the existence of this sign on the right side to be de- 
termined? The answer is, the resonance over the 
upper is to be compared with that over the lower 
lobe of the right lung. Percussing first over the 
upper lobe of the right lung, and second over the 
lower lobe of this lung, that is, posteriorly, below 
the scapula, or in the infra-axillary region, the 
vesiculo-tympanitic resonance over the upper lobe is 
rendered manifest. In a series of patients affected 
with emphysema, the uniformity of the results of 
perenasioii is very striking; anteriorly, over the left 
side, the resonance is vesieulo-tympanitic as com- 
pared with the resonance on the right side, and the 
resonance is shown to be vesieulo-tympanitic on the 
right side anteriorly as compared with the resonance 
posteriorly below the scapula. 

As regards the abnormal modifications of the 
respiratory murmur in emphysema, there \B,Jirsl, 
either weakened respiratory murmur without notalile 
change in pitch or quality, or suppression of the 
murmur. Diminished intensity of the murmur 
exists over the upper lobes on both sides, as com- 
pared with the murmur over the lower lobes; and 
in most eases the greater diminution or the suppres- 
sion is on the left rather than on the right side. 
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Exceptions to the latter Btatemeut may be caused by 
obstruction of tlie bronchial tubes on tbe right, and 
not on the left side, by an accumulation of mucus, 
and, in rare instances, by the fact that the emphy- 
sema is greater on the right side. Occasionally 
there is almost suppression below with preserved 
respiration above of the emphysematous type, and 
this BO coutinuous as not to be explained by obstruc- 
tion of tubes. Second, modifications in rhythm are 
not infrequent. These consist in a shortened (de- 
ferred) inspiratory, and a prolonged expiratory 
sound. In some instances an inspiratory sound is 
wanting, and an expiratory sound is alone heard. 
The prolonged expiratory sound in emphysema is 
always low in pitch and blowing or non-tubular in 
quality, in these respects differing from the prolonged 
expiration which denotes solidification of lung, the 
latter being high in pitch and tubular in quality. 
These essential points of difference I claim to have 
been the first to have distinctly stated. 

The foregoing signs obtained by percussion and 
auscultation are those which are, in a positive sense, 
diagnostic of emphysema. Associated with these 
are certain important negative points, as follows: 
vocal resonance, vocal fremitus, and bronchial whis- 
per are not notably altered. These negative points 
suffice to exclude other affections than emphysema. 

Signs obtained by inspection are quite distinctive 
of this affection. Emphysema, existing in a marked 
degree, causes a characteristic deformity of the chest; 
the anterior surface is bulging, giving to the cheat 
an abnormally rounded, bow-windowed, or barrel- 
shaped appearance, the lower part appearing to be 
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contracted. Tbia deformity occurs wlien the em- 
pbysema has been developed in early life. The 
raovemeuta of the chest in inspiration are character- 
istic. In tranquil breathing there is hut little move- 
Tnent of the upper and anterior regions, but in forced 
breathing the sternum and ribs move together as if 
they were one solid piece. The lower portion of the 
chest and the epigastrium are retracted in inspira- 
tion ;' the costal angle is diminished, the ribs and 
cartilages connected with the sternum being some- 
times on a line ; the soft parts above the clavicle and 
elernum are often notably depressed with inspiration. 
Owing to depression of the heart downward and in- 
ward, the cardiac impulses are seen and felt in the 
epigastriiim. PercuBsion and vocal resonance show 
the superficial cardiac region to be diminished or 
lost, the upper lobe of the left lung covering this 
space. There may he more or less anterior curva- 
ture of the spine, and the lower portions of the 
scapulfe may project, so that sometimes the plane of 
these bones is almost horizontal. These striking 
appearances characterize cases in which emphysema 
exists in a marked degree, and especially when the 
affection dates from early life. Thoy are less marked 
or wanting if the emphysema be moderate in de- 
gree, and it have taken place in middle-aged per- 
sons or those advanced in years. 

In the variety of emphysema distinguished as 
senile, or senile atrophy of the lungs, in which there 
is coalescence of air-vesicles from destruction of the 

' The retractiim mav be only apparent. Profeajor Janawky 
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cell-walls without increased volume of the affeeted 
lobes, the diaguosia is to be based ou the vesiculo- 
tympanitic resonance on percuseion, weakened 
respiratory murmur, with, perhaps, the alterations 
in rhythm, sinking of the soft parts above the elavi- 
eles, and the negative points, exclusive of deformity 
of the chest, which have been described. 

Emphysema can hardly be confounded with any 
other atfectiou than phthisis. The ditferentiation 
between these two affections is sufBcicntly easy if 
the diagnostic points, positive and negative, of the 
former, be appreciated. Phthisis occurring in a 
patient aifected with emphysema makes a somewhat 
difficult problem in diagnosis; but, fortunately for 
the diagnostician, a patient with emphysema very 
rarely becomes phthisical. 

Owing to the frequency with which an asthmatic 
element enters into the clinical history of emphy- 
sema, the dry bronchial (sibilant and sonorous) rales 
are often present, even when paroxysms of asthma 
do not occur. 



Flearisy, Acute and Chronic — Empyema — Hydrothoraz. 

In the tirst stage of acute pleurisy — ^that is, prior 
to the effusion of liquid — the physical conditions 
are, the presence of more or less recently exuded, 
soft lymph upon the pleural surfaces, which are now 
in contact, and restrained movements of respiration 
on the affected side in consequence of the pain which 
they occasion. In the second stage, serous liquid 
accumulates within the pleural cavity, the quantity 
varying in different cases, sometimes, although 
rarely, filling the clicst on the affetited side. In 
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proportion to the quantity of liquid the gpace over 
which the pleural surfacea are in coutact is restricted, 
the movements of these surfaces over each other are 
limited, and the lung is condensed. In the third 
stage the quantity of liquid decreases, the space 
over which the pleural surfaces are in contact in- 
creases, and the compressed lung is more or less 
expanded. The lymph upon the pleural surfaces 
becomes more dense and adherent. The surfaces 
may become agglutinated by the intervening lymph. 
Finally, in convalescence, permanent adhesions re- 
sult from the production or growth of areolar tissue. 

In subacute and chronic pleurisy there is the same 
aeries of physical conditions, the points of difference 
being, as a rule, a leas amount of exudation, and a 
greater amount of effused liquid. The quantity of 
liquid in chronic pleurisy is often sufficient to com- 
press the lung into a small solid mass situated at 
the upper and posterior part of the chest, and to 
dilate the affected side. The heart is often removed 
from its normal situation. If the pleurisy be on the 
left side, the heart may be pushed laterally beyond 
the right margin of the sternum; if the pleurisy be 
on the right side, the heart is pushed laterally to the 
left of its normal situation. 

lu empyema the accumulation of pus is apt to be 
still greater than that of serous effusion in simple 
chronic pleurisy, causing, of course, greater dilata- 
tiou of the chest, and more displacement of the 
heart.' 

In these varieties of pleurisy the affection, with 
rare exceptions, is unilateral. 

In hydrotliorax the conditions differ, _;irs;, as re- 
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gards the absence of the exudation of lymph; second, 
the aft'cctioti ia bilateral, the ettuaioii of liquid taking 
place in both pleural cavities; and, third, although 
the quantity of liquid may be considerably greater 
on one side, the accumulation very rarely, if ever, is 
sufficient to cause much dilatation of the chest on 
that Bide, with complete condeusation of the lung, 
and notable displacement of the heart. 

The signs in the first stage of acute pleurisy are 
relative feebleness of the respiratory murmur on the 
affected side, from the restrained respiratory move- 
ments on that side, and a rubbing frictiou-souad. 
The former is not distinctive of pleurisy, being 
present when the respiratory movements on one side 
are restrained by pain in intercostal neuralgia and 
pleurodynia. A friction-sound is not always ob- 
tained. In the absence of this sound the pbysieal 
diagnosis cannot be made with positiveness prior to 
the effusion of liquid. Assuming that the general 
and local symptoms point to an acute indammatory 
affection, the differential diagnosis relates to pleurisy 
and pneumonia. A pleural friction-sound may be 
present in the latter as well as the former of these 
two affections. The pathognomonic sign of pneu- 
monia, the crepitant rSle, being wanting, the differ- 
entiation, in this stage, must rest on diagnostic 
points pertaining to the symptoms,' 

In the second stage of acute pleurisy the diag- 
nostic signs are those which denote the presence of 

' Profeeaor Junewny atutea that ho hns souielimes heard a erepi- 
tanl cala at the inception of pleurisy, wilhoLit coexisting pneu- 
monia. The raechanii^m in Iheas inatnnces ia thb same as in 
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liquid within the pleural cavity. These signs are 
simple and distinctive. There is either dulness or 
flatness on percussion at the base of the chest, ex- 
tending upward a distance proportionate to the 
quantity of liquid. If the trunk be in a vertical 
position — that is, the patient sitting or staudiug — 
the line of demarcation between the dulness or flat- 
ness and pulmonary resonance is, or approximates 
to, a horizontal line on the anterior aspect of the 
chest. This lino denotes the level of the liquid, and 
is easily obtained by percussion. It is as easily de- 
termined by auscultating the vocal resonance, this 
either abruptly ceasing or being notably diminished 
at the level of the liquid. Having ascertained the 
line forming the upper boundary of dulness or flat- 
ness on the anterior aspect of the chest, the patient 
sitting or standing, if the position be changed to 
recumbency on the back, and the pulmonary reso- 
nance be found then to extend more or less below 
this line, this fact is demonstrative proof of the pres- 
ence of liquid. Proof in this way is obtained in a 
large majority of cases, the exceptional eases being 
those in which the pleural surfaces are UTiited, either 
by agglutination or permanent adhesions, above the 
level of the liquid.' The resonance on percussion 
over the lung above the level of the liquid is gener- 

' The Etatement with regard to a horizontal line denoting the 
lerel of the liquid does not applj lo the posterior aspect of the 
cheat. ObEcrTitions show that posteriorly the lung eitenda more 
or leas downward near Iho spinal column, and that the level of tha 
liquid forms a curve whieh may he represented by the letter S. 
Vide article by Profesfor G. M. Garland, in the New Torlt Medical 
Journal, number for Noyember, 1879. Also Ireiiliae on "Pneumo- 
Djnumica," by Professor Garliind, 1978. 
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ally vesiculo- tympanitic — the intensity iiicroaBed, the 
pitch raised, the vesicular and the tympanitic quality 
combined. Sometimes there ia so little vesicular 
quality in this vesioulo-tympanitie resonance, that it 
may seem to be purely tympanitic, and is su 
of pneumothorax. Associated signs will 
prevent this error of observation. As a rule, vocal 
resonance and fremitus are either notably lessened 
or suppressed over the portion of the chest situated 
below the level of the liquid. There are occasional 
exceptions to this rule. The respiratory sound below 
the level of the liquid is suppressed. If any be heard, 
it is transmitted either from the lung above the 
liquid, or laterally, from the luug on the other side 
of the chest. Above the liquid the respiratory 
sound, ae a rule, is weakened. If the amount of 
liquid be auflieient to produce much condensation 
of Inng, the respiratory sound is broncho-vesicular. 
Sometimes, owing to the pleural surfaces above 
being adherent, a strip of lung at the level of the 
liquid is sufficiently condensed by conipreesion to 
give a bronchial respiration. Under these circum- 
Btances, there will be either bronchophony or the 
moditication of that sign known as regophony. If 
the lung be not sullicieatly compressed for the pro- 
duction of these signs of solidification, the vocal 
resonance is simply more or less increased. The 
fremitus is usually increased above the liquid. Over 
the unatt'ected side the respiratory murmur is in- 
creased in intensity. 

The foregoing signs are present when the pleural 
cavity is partially filled; a quarter, a half, or two- 
■da of the thoracic space being occupied by liquid. 
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The signs present when the cavity is completely 
filled will be presently stated in connection with 
chronic pleurisy. 

The signs which have been stated show not only 
the presence of liquid but its quantity. By means 
of theae signs are readily ascertained the progressive 
increase or decrease in the quantity of liquid, and 
its disappearance. After the liquid has disappeared, 
often notahie dulnesa on percussion remains for some 
time, showing the presence of lymph not yet ab- 
sorbed. During the decrease of the liquid, and after 
its disappearance, a frietion-murniur is often per- 
ceived. This murmur is now apt to be rough — a 
rasping, grating, or creaking sound. It may be loud 
euough to he heard by the patient, and by others at 
a distance from the chest. It continues sometimes 
for a considerable period. 

The physical diagnosis in cases of chronic pleurisy, 
when the liquid occupies a portion only of the tho- 
racic space, rests, of course, on precisely the same 
signs as in cases of acute pleurisy. If, however, the 
chest on the aftected side he filled and dilated, cer- 
tain of the signs which have been stated are want- 
ing, and others are added. The aftected side is 
everywhere flat on percussion. Flatness on percus- 
sion over the whole of one side, the affection being 
chronic, denotes, as a rule, with rare exceptions, 
either chronic simple pleurisy or empyema. Respira- 
tory sound is wanting except at the summit over or 
near the compressed lung, where it is bronchial. 
Some cases offer an important exception to this rule, 
namely, the bronchial respiration is diffused over 
the greater part, or even the whole, of the affected 
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side. The student should bear in mind this fact; 
otherwise the diffusion of the bronchial respiration 
may lead to the suspicion that the flatness on per- 
cussion denotes solidification of lung and not the 
presence of liquid. Other signs, however, should 
always correct this error. Vocal resonance and 
fremitus are, with some exceptions, either suppressed 
or notably diminished over the whole of the affected 
side. Generally, even when the chest is not dilated, 
the intercostal depressions are lessened or abolished. 
If the walls of the chest be thinly covered with in- 
tegument, the two sides present a marked contrast 
in this respect. This ia seen especially at the middle 
and lower regions of the chest anteriorly and later- 
ally. It is especially marked at the end of the in- 
spiratory act. If the affected side be dilated, this 
is apparent on inspection, and may be determined 
accurately by semicircular or diametric mensuration, 
calipers being required for the latter. The respira- 
tory movements on the affected side are diminished 
or annulled, and they are increased on the healthy 
side, the two sides affording a marked contrast in 
this regard. If the pleurisy be on the left side, the 
impulses of the heart are not infrequently felt on 
the right of the sternum. If the impulses cannot 
be felt, auscultation shows the maximum of the in- 
tensity of the heart-sounds to be more or less removed 
to the right. If the pleurisy be on the right side, 
the impulses or sounds of the heart denote more or 
less displacement laterally to the left. The intensity 
of the respiratory murmur on the unaffected side is 
notably increased. 
*In cases of empyema the same signs are present 
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as in chronic pleurisy. Tbe character of the lii^uid 
does not alter appreciably any of the signs which 
have been stated. Dilatation of the affected side of 
the chest is more apt to occur, and to be more 
marked than iu simple pleurisy. The difierential 
diagnosis between these two varieties of pleurisy is 
to be made with positiveness by the introduction of 
the needle of a hypodermic syringe having good 
suction force, previously cleaned and carbolized, 
aud obtaining enough of the liquid to ascertain its 
character. 

When the left pleural cavity is Ulled with pus, the 
movements of the heart sometimes give to the 
affected aide of tbe chest an impulse perceived by 
tbe eye and touch; beuce the term, pulsating em- 
pyema. After a spontaneous perforation of the 
chest, followed by a circumscribed purulent collec- 
tion beneath the integument, communicating with 
the pus within the pleural cavity, the tumor tiius 
formed sometimes has a strong pulsation which is 
synchronous with the ventricular systole, and may 
give rise to the suspicion of aneurism. 

In cases of hydrothorax, tbe signs denote partial 
filling of the chest on both sides. The atieetion is 
bilateral. Generally tbe quantity of liquid in the 
two sides is not equal, and there is often a notable 
disparity in this respect. Friction-sounds are never 
present. Variation of the level of the liquid with 
change of the position of the patient from the ver- 
tical to the horizontal, is nearly always determinable. 
Hydrothorax, meaning by this term a purely dropsi- 
cal affection, is to he differentiated from double 
pleurisy with effusion. The history and symptoms, 
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1 iu conuectioTi with the sigiia, suffice for this 
diBorimiiiatioiJ. 



Pneumothorax — Pnenmo-hydrothorax— Pnenmo- 

pyothorax. 

In the extremely rare cases of inicumothorax, that 
! distinguished from pneamo-hydrothorax and 
pneumo-pyothorax, the physical eonditiona are: the 
presence of air partially or completely occupying the 
thoracic space, and condensation of lung in propor- 
tion to the space occupied hy air. 

The diagnostic signs are, a purely tympanitic 
resonance over a portion or the whole of the affected 
side of the chest: suppression of the vesicular mur- 
mur over a apace corresponding to that in which 
tympanitic resonance is obtained, with notahle dim- 
inution or suppression of vocal resonance and fre- 
mitus. Over the compressed lung, if the condensation 
amount to complete or considerable aoHdification, 
there will be bronchial respiration and bronchophony; 
if the solidification be neither complete nor consider- 
able, there will be broncho- vesicular respiration with 
increased vocal resonance and fremitus. The accu- 
mulation of air may be sufficient to dilate the affected 
side, and to restrain or annul the respiratory move- 
ments on this side. The appearances on inspection 
are then precisely the same as in the cases of ehronic 
pleurisy and empyema in which the affected side is 
dilated from the presence of liquid, Pneumothorax 
is, however, at onee differentiated by the tympanitic 
resonance on percussion. If one side of the chest be 
more or less dilated, and the resonance over the side 

1 purely tympanitic, the thoracic space must be 
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filled, not with liquid but with air. The intenaitj' 
of the respiratory marmur on the healthy side is 
increaBed. 

In the great majority of cases in which the pleural 
cavity containe air, there is also present more or less 
liquid, which may be serous or purulent. The affec- 
tion is then known as pneumo-hydrolhorax if the 
liqaid be serous, and pneurao-pyothorax if it be 
purulent. The physica! conditions are the same aa 
in pneumothorax, with the addition of the presence 
of liquid. The relative proportions of liquid and air 
in different cases are variable, and, also, in the same 
case at different periods. 

The physical diagnosis of pueumo-hydrothorax 
and of pneumo-pyothorax, as distinguished from 
pneumothorax, embraces the signs of liquid, in addi- 
tion to those of air, within the pleural cavity. If 
the quantity of liquid be large or considerable, per- 
cussion at the base of the chest gives flatness extend- 
ing upward more or less, and tympanitic resonance 
above, the patient either sitting or standing. A 
change from the vertical to the horizontal positiou 
invariably causes variation of the upper limit of the 
flatness, inasmuch as the liquid and air change their 
relative situations without an exception. The quan- 
tity of liquid is determined approximatively by aaeer- 
taimng the space over which the flatness on percus- 
sion extends. The line which divides the flatness 
and the tympanitic resonance does not accurately 
denote the level of the liquid, because tympanitic 
resonance is transmitted a certain distance below 
this level, hence it is always to be assumed that Mte 
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level of the liquid is somewhat higher than the ujiper 
boundary of the flatness. 

Id either pneumothorax, pneumo-hydro thorax, or 
pueumo-pyothorax a group of auscultatory sigue is 
often found which are highly diagnostic, indeed 
almost pathognomonic. These signs are amphoric 
respiration, amphoric voice or echo, and metallic 
tinkling. The amphoric and the tinkling sounds 
may be present, either without the other, but they 
are not infrequently associated. Weither are present 
in every case, and they are not present in the same 
case at all times; their absence, therefore, by no 
means excludes the aftections, and they are not 
essential to the diagnosis. "When present they de- 
note either air or air and liquid in the pleural cavity 
with perforation of lung or a large phthisical cavity. 
Their occurrence in the latter is comparatively rare, 
and whenever they are associated with other signs 
already stated, their diagnostic import is demonstra- 
tive. 

Pneumo-hydrothorax or pneumo-pyothorax may 
almost invariably be diagnosticated instantly by the 
presence of a succussion sound. "Whenever distinct 
splashing is produced bysuccussion and referable to 
the chest, that is, not produced within the stomach, 
it is demonstrative of the presence of air and liquid 
fithin the pleural cavity. 



Acute Lobar Pneumonia. 



Tn the first stage of this disease there is an abnor- 
mal accumulation of blood within the vessels of the 
affected lobe (active congestiou or hypersemia), with 

ime exudation within the air-vesicles and bronchi- 
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oles. Generally there is aome exuded lymph upon 
the pleural surface, this being due to cireumeeribed 
dry pleurisy. In most cases there is also eircum- 
Bcribed brouchitis, which is limited to the tubes 
within the affected lobe. In the second stage there 
is solidifieation due to the increase of exudation 
within the air-veaicles. The solidification, at first 
limited, extends either rapidly or slowly, as a rule, 
over the whole lobe. Exceptionally more or less 
liquid effusion into the pleural cavity takes place 
(pleuro-pneumonia), the pleurisy then extending be- 
yond the limits of the aftected lobe. In this stage 
the pneumonia may involve either another lobe of 
the lung primarily affected, or a lobe of the opposite 
lung, and sometimes the disease, Ijj successive inva- 
sions, extends over the whole of one lung, together 
with a lobe of the opposite lung. The pneumonia, 
in these secondary invasions, is usually accompanied 
by pleurisy and bronchitis. In the stage of resolu- 
tion the solidification of the affected lobe or lobes 
decreases, sometimes rapidly and sometimes slowly, 
until the normal condition is restored. If resolution 
do not take place, and the disease pass into the stage 
of purulent infiltration, the air-veaicles and bronchial 
tubes contain a puruloid liquid in greater or lesfl 
quantity. Exceptionally pus is collected in a cavity, 
or in cavities, constituting pulmonary abscess. 

The physical diagnosis of acute lobar pneumonia 
in the first stage must be baaed on the presence of 
the crepitant rale, with moderate or slight duluess 
on percussion over the affected lobe. There is some- 
times in this stage a pleuritic rubbing sound over 
the affected lobe. The crepitant rSle is not always 
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present, and hence the affection cannot be excluded 
by the absence of this sign. Wlien present, taken 
in connection with the symptoras, this sign is pathog- 
iiomonic of the disease. It is important not to mis- 
take for this sign fine bubbling or the subcrepitant 
rale. When the crepitant rale is wanting, a positive 
physical diagnosis must be deferred until more or 
less of the affected lobe becomes solidified, that ia, 
when the disease passes into the second stage. 

The diagtiosie in the second stage is to be based 
on the signs of solidification furnished by ausculta- 
tion and percussion. Tbe auscultatory signs are the 
broncho- vesicular, followed by the bronchia! respi- 
ration ; increased vocal resonance, followed by bron- 
chophony, and increased bronchial whisper, followed 
by whispering bronchophony. The signs of solidi- 
Jicatioii are manifest at first within a circumscribed 
space, situated over either the upper, the lower, or 
the middle portion of the affected lobe, and either 
rapidly or slowly the signs extend in most cases 
over the entire lobe. The crepitant rSle, if it have 
been present in the first, generally disappears in the 
second stage. Sometimes, however, it ia not en- 
tirely lost in this stage. The broncho-vesicular 
respiration, increased vocal resonance, and increased 
bronchial whisper are present when the solidifica- 
tion is slight or moderate; the bronchial respira- 
tion, bronchophony, and brouchophonic whisper 
take their place when the solidification becomes 
considerable or complete. The latter signs, as a 
rule, speedily follow, inasmuch as the solidification 
in most cases quickly becomes complete or con- 
ilerable. The foregoing three signs, denoting 
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considerable or complete solidification, are usually 
present. Broncliial respiration, however, is some- 
times present without bronchophony, and Dice vertd. 
Either, present alone, suffices to show the existence 
and the extent of the soli diti cation. Moist bron- 
chial or bubbling rales are sometimes, but rarely, 
heard over the atfocted lobe. 

There is notable dulness on percussion in the 
second stage. The dulness may approximate and 
even aniouut to flatness. If a single lobe be af- 
fected, the dulness or flatness extends over a space 
corresponding to that occupied by the lobe or the 
portion of it which is solidified. In the antero- 
lateral aspects of the chest, the dividing line be- 
tween the solidified and the healthy lobe is readily 
ascertained by percussion, and this line is coincident 
with the interlobar fissure.' It sometimes happens 
that the upper and the lower lobe of the right lung 
are affected, the middle lobe not becoming involved. 
The space corresponding to tbe middle lobe may 
then form an island of resonance surrounded by 
notable dulness on percussion. 

Whenever oue lobe of a lung is afiected, the reso- 
nance over the unaflected part of the same lung is 
abnormally increased, the pitch is raised, and the 
quality is vesiculo-tympanitic; vesiculo-tympauitic 
resonance, in other words, is produced. This 
renders more marked the contrast between dulness 

' With reference to the localiEalion of pnaumonia in the uppet 
or lower lobes the siluatiotis of the interlobar fisaures on the an- 
terior, posterior, and lateral >is|ic(.'ts of the chest are to be kept in 
itiind, vide Figs, 1 and 2, pages 8G and 37. 
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over the solidified, and resonance over the fiealthy, 
lobe. 

Over a portion of an upper lobe in the second 
stage, instead of notable dulnesB or flatness, there 
may be marked tympanitic resonance. This reso- 
nance proceeds from air within the trachea and the 
bronchi exterior to the lungs, the lung subatance 
being completely solidified; it ia chiefly or espe- 
cially marked over the site of these air-tubes. In 
some cases the tympanitic resonance has either the 
cracked-mefal op the amphoric intonation. These 
signs, -per se, might suggest either pneumothorax op 
phthisical cavities ; the associated respiratory and 
vocal signs, however, show only solidification of 
lung. In cases of pneumonia affecting the left 
lung, a tympanitic resonance is not infrequently 
propagated from the stomach more or less npward 
over the atfected side of the chest. This may be 
readily traced to the stomach. On the right side, a 
tympanitic resonance is sometimes propagated a 
certain distance upward from the transverse colon. 

The commencement of the stage of resolution is 
denoted by a broncho- vesicular respiration. The 
first change observed is the presence of a little 
vesicular quality in the inspiratory sound. When 
this is observed, the respiration is no longer bron- 
chial, but has become broncho-vesicular, although 
the pitch is still high, and the expiration is pro- 
longed, high, tubular. This slight change shows 
that air begins to enter the pulmonary vesicles. As 
resolution goes on, more and more of the vesicular 
takes the place of the tubular quality in the inspira- 

icy sound, and the pitch is lowered in proportion ; 
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the expiratory sound becomes proportionately lesa 
and less prolonged, its pitch lowered, ite quality 
less tubular, until, at leugth, the normal characters 
of the respiratory murmur are regained. Resolu- 
tion is then complete. 

"While the broncho- vesicular respiration is under- 
going the modifications just stated, the voeal sounds 
have corresponding changes. Bronchophony per- 
sists for some time after the respiration has become 
broncho- vesicular, and then disappears, increased 
vocal resonance generallj" taking ita place and per- 
sisting until resolution is completed. The bronchial 
whisper loses its bronchophonie characters and is 
simply increased until its normal characters are re- 
gained. While the solidification is complete, the 
voeal fremitus may, or may not, be increased. It is 
sometimes diminished. When, however, reeolution 
has so far progressed that bronchophony is lost, the 
fremitus is usually greater than in health, and so 
continues, bnt progressively lessening until the 
solidification entirely disappears. 

During the progress of resolution, the dulness on 
percussion diminishes in proportion as air enters 
the air-vesicles. If tympanitic resonance have been 
present over the upper lobe, this gives place to a 
vesicular resonance. Some dultieas, however, re- 
mains after the completion of resolution, and 
persists until the exuded lymph on the pleural 
surface is absorbed. The amount of dulness re- 
maining when the respiratory and vocal signs de- 
note resolution, is proportionate to the quantity of 
exudation incident to the associated pleurisy. 

In this stage the crepitant ritle not infrequently 
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returns, if it have entirely disappeared during the 
second stage, and if it have persisted, it ia more 
marked and diffused. It ia now known as the re- 
turning crepitant rSle. More frequently the rSle 
in this stage is a fine bubbling or the ao-called sub- 
crepitaut. Both rSles are not infrequently associ- 
ated, and, from the distinctive characters of each, 
they are readily distinguished. Moist r&les more or 
less fine or coarse are not iiifrequent. The pitch of 
these rales remains more or less high until the solidi- 
fying exudation is completely absorbed. 

If the aflection pass into the stage of purulent in- 
filtration, the respiratory sounds are feeble or sup- 
pressed, having, if present, more or less of the 
bronchial characters. Bubbling bronchial rjiles, 
coarse and fine, are abundant. Weak broncho- 
phony may pei-sist, or the vocal resonance may be 
diminished. Fremitus may, or may not, he in- 
creased. Notable dulness or flatness on percussion 
remains. 

If the pneumonia result in pulmonic abscess, 
there will be notable dulness or flatness on percus- 
sion within a circumscribed space, together with 
absence of respiratory murmur, and diminished or 
suppressed vocal resonance. These signs warrant 
a probable diagnosis which is corroborated by the 
sudden expectoration of pus in a considerable quan- 
tity. The signs just stated may then be followed 
by those denoting a cavity, namely, cavernous respi- 
ation and whisper, with intense vocal resonance. 
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Circumscribe d Fueumonia — Embolic Fnenmonia— Hemor- 
rhagic Infarctus or Pulmonary Apoplexy. 

The form of piieutuoiiia known aa lolmlar pneu- 
monia, occurring chiefly in children, has been con- 
sidered {vule Bronchitis seated in small-sized tubes). 
"Whenever circumscribed, as a rule, paeumonia is 
aecoudary to some other pulmonary aflfeetion. Cir- 
cumscribed pneumonia, giving rise to an iutra- 
veaicnlar exudation which may disappear readily by 
resolution or absorption, is uot very infret^uent in 
cases of phthisis. The signs arc those which repre- 
sent solidification of lung within an area more or 
less circumscribed ; but the dirt'erentiation from the 
solidification proper to phthisis can only be made 
with positivencsB after the signs have shown that 
the solidification has notably diminished or dieap- 



In embolic pneumonia there may be dulness on 
percussion, with feeble bronchial or broncho- vesicu- 
lar respiration, or suppression of respiratory sound, 
weak bronchophony or increase of vocal resonance, 
within a cireumacribed apace, or within spaces, 
generally on the poaperior aspect of the chest, and 
ofteneat on the right aide. These signs, taken in 
connection with the symptoms and pathological con- 
ditions which are conaiatent with the supposition of 
emboli received into the right aide of the heart, 
namely, when the pulmonary symptoms follow puer- 
peral disease, ulcers, wounds, injuries, or venoua 
thrombosis, render the diagnosis quite positive, If, 
however, the pulmonary aitection consist of small 
diaseminated nodules, the foregoing signs will uot 



PULMONARY GANSBENB. 

be present. The diagnosis theu must be based on 
the history and symptonie, taken in connection with 
the excluaion of other pulmonary aifectious by the 
absence of signs which should be present if they ex- 
isted. Bubbling ritlea, the pitch more or less raised, 
at ditfereut situations may indicate the probable 
sites of the nodules. There may be pleuritic friction- 
sounds. The signs may show, as a complication, 
pleurisy with eft'usion. 

Extravasation of blood (pneumorrhagia), if it be 
in small spaces, gives rise to no definite physical 
signs. If, however, extravasation extend over a 
considerable space, there will be dulness on percus- 
sion, with feeble or suppressed respiratory sound 
within an area corresponding to the extent of the 
extravasation. Within, and near this area, there 
will be likely to be moist bronchial rSles more or 
less tine or coarse, 

I Fnlmonary Oang^rene. 

r In diffused pulmonary gangrene the physical signs 
are those of solidification extending over the greater 
part or the whole of a lobe. The diagnosis, how- 
ever, can only be made when, in connection with 
these signs, there are present the characteristic fetor 
of the breath and expectoration. 

In circumscribed gangrene there is dulness or flat- 
ness on percussion within an area corresponding to 
the extent of the afi'ection, with either suppression 
of respiratory sound or bronchial respiration, and 
the voea! signs of solidification. Within and near 
this space moist bronchial rSlee, more or less raised 
in pitch, are likely to be heard. The situation is 
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usually on the posterior aspect of the chest. These 
Bigiis do not suffice tor a positive diagnosis without 
the characteristic breath and expectoration. Cavern- 
OUB signs may appear after the gangrenous portion 
of lung has sloughed away and been expectorated. 

Pulmonary (Edema. 

The physical condition expressed by the term pul- 
monary ffidema is the presence of effused serum 
within the air-vesicles. "With this condition is asso- 
ciated more or less pulmonary congestion. 

In cases of pulmonary cedema developed rapidly 
and largely in connection with renal disease, with 
obstruction at the mitral orifice of the heart, or with 
both these affections combined, giving rise to great 
dyspnoea, and liable to end speedily in death, the 
following are the diagnostic signs : Duluess on per- 
cussion on both sides of the chest, especially over the 
lower lobes, fine bubbling or so-called subcrepitant 
rS.les diffused over the cheat on both sides, together 
with coarser bubbling sounds, and the murmur of 
respiration notably weak or suppressed over the 
lower lobes. Inasmuch as the lungs are not solidi- 
iied the rSles are low in pitch. The vocal signs of 
solidification are, of course, wanting. Occasionally 
the crepitant rale is mingled with the fine bubbling 
sounds. 

This form of the affection is to be differentiated 
from hydrothorax with large effusion, and from so- 
called capillary bronchitis. Hydrothorax is always 
associated with more op less anasarca, or general 
dropsy, whereas, pulmonary cedema, even when de- 
pendent on renal disease, may occur without drop- 
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sicui effusion elsewhere. Moreover, tlic jireseuce of 
liquid within the pleural cavities, antl its amount, 
may always be determined demonstratively in eases 
of hydrothorax {vitie Pleurisy with effusion and ITy- 
drothorax). Capillary bronchitis occurs chiefly in 
children. The so-called subcrepitant riile on both 
sides of the chest ia the diagnostic sign of this affec- 
tion, but it is not accompanied by dulness on per- 
cussion, except in bo far as the bronchitis may bo 
associated with lobular pneumonia or collapse of 
pulmonary lobnles. The rapid development of the 
cedcma and its pathological connections, are diag- 
nostic points to be taken into account. 

Pneumonia ie excluded by the fact that the affec- 
tion is at the beginning bilateral, and by the absence 
(pf the signs of solidification of lung. 

Pulmonary cedenia less in degree and diffusion, 
of course, the same signs, not as marked and 
not as extensive, namely, dulness on percussion and 
fine bubbling sounds or the so-called subcrepitant 
rSles, In this form the affection is bilateral, and 
seated especially in the posterior and inferior por- 
tions of the lungs. Moreover, this form has the 
same pathological connections, namely, with disease 
of the kidneys, and mitral lesions of the heart. The 
low pitch of the bronchial riiles, and the absence of 
the respiratory and vocal signs of solidification, to- 
gether with the fact of the aftection being bilateral, 
and the coexistence of disease of the heart or kidneys, 
constitute the basis of a positive diagnosis. 

Hypostatic congestion of the lungs may occasion 
a certain amount of pulmonary ojdema. Tiie physi- 
cal diagnosis is to be based on bilateral dulness on 
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the posterior aspect of the chest, with low-pitched, 
liiie bubbling sounds, or the so-called subcrepitaot 
riiles oil both aides, these signs occurring under 
circumstances which lead to the supposition of this 
form of congestion. 



Carcinoma of Lung — Tumors within the Chest. 

Carcinomatous growths in the lungs are usually 
in the form of nodules varjfing in size from that of 
a pea to a hen's egg, disseminated throughout one 
lung or both lungs, in greater or less numbers. 
These disseminated nodules, if of small size, have 
no well-marked, definite diagnostic signs. If limited 
to a lung, or if greater in number in one lung, they 
may occasion an appreciable dulness on percussion. 
They may also occasion feebleness of the respiratory 
murmur, and, owing to coexisting circumscribed 
bronchitis, moist bronchial rales may be heard at 
different points. These signs warrant a diagnosis 
when, as is usually the case, cancer is known to 
have existed elsewhere. With reference to diagnosis, 
it is to be borne in mind that, when cancer of the 
lung is secondary, both lungs are affected, and, when 
it is primary, the affection is generally unilateral. 

If there be nodules of considerable size, there will 
be well-marked dulness on percussion in different 
situations, and the signs of sol idifi cation may be 
present,naniely,either bronchial or broncho-vesicular 
respiration, either increased vocal resonance or 
bronchophony, and increased vocal fremitus. 

In some eases of unilateral carcinoma, the greater 
part, or the whole, of a lung may be infiltrated with 
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3 morbid growth, increasing ite volume and giving 
rise to enlargement of the aifeeted aide, dimiuiBhed 
respiratory movements or immohilitj', flatness on 
percussion, with diminished or suppressed respira- 
tory murmur, vocal resonance, and fremitus. If, as 
is usual, there be also more or less pleuritic eii'usion, 
the intercostal spaces may be pushed out to a level 
with the ribs. Here are the signs which denote 
ehrouic pleurisy with large effusion, and the differ- 
ential diagnosis cannot be made with positiveness 
until the fluid within the chest be withdrawn, and it 
be found that, irrespective of the bulging of the 
intercostal spaces, the physical signs remain. Ex- 
ploration with a small trocar, or hollow needle, will 
settle the diagnosis when there is no pleuritic effu- 
sion, and this procedure is unobjectionable. 

In other cases the carcinomatous growth induces 
atrophy of the lung, diminishing its volume, and 
causing notable contraction of the affected side. The 
appearances on inspection are those which denote 
contraction after chronic pleurisy, and they may be 
present also in cases of fibroid phthisis or cirrhosis 
of lung. The difl'erential diagnosis must be based 
chiefly-on diagnostic points relating to the history 
and symptoms. 

Tumors within the chest, generally having their 
points of departure in the mediastinum, displace the 
lung in proportion to their size. They may cause 
considerable displacement of the heart, and produce 
more or loss enlargement of the chest with dimin- 
ished respiratory movements. Enlargement of the 
subcutaneous veins, indicative of venous obstruction, 
8 often to be observed. Over the site of the tumor, 
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there will be eitherdiilneas or flatness on percussion. 
Generally respiratory sound is wanting, vocal reso- 
nance and fremitus being either diminished or sup- 
pressed. In the neighborhood of the primary 
bronchi and over lung compressed by the tumor, 
there may be bronchial respiration, with broncho- 
phony and increased fremitus. If the chest be eu- 
larged, its enlargement is not likely to be as uniform 
as when it is dilated with liquid ; this is a diagnostic 
point. The tumor, or the tumors, may not be con- 
fined to one side of the chest. It is to be borne in 
mind that pleurisy with effusion may exist as a 
complication, and this may serve to obscure the 
diagnosis. 

The physical diagnosis involves differentiation 
from pericarditis with effusion and aneurisms. 
These affections are to bo excluded by the absence 
of their diagnostic signs. 

Acute miliary TaberculoslB. 

The physical condition in this affection ia the 
presence of a large number of the small bodies 
known as tubercles or miliary granulations, dissemi- 
nated throughout both lungs. Bronchitis is an 
associated affection. 

If the tubercles be about equally distributed in 
the two lungs, there ia no abnormal disparity of the 
resonance on percussion between the two sides of 
the chest. A comparison, also, of the two sides may 
afford no disparity as regards the respiratory mur- 
mur, vocal resonance, and fremitus. Moist rSlea, 
due to the associated bronchitis, may be present in 
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difterent situations. A piiysica! diagnosis, under 
these circumatanees, cannot be made witb positive- 
ness. Physical exploration, however, ia important 
in order to exclude other aii'ectious ; and the negative 
result, taken in coniieclion with the symptoma — 
hyperpyrexia, rapid pulse, accelerated breathing, 
etc.— renders the diagnosis extremely probable. 
The differential diagnosis involves discrimination 
from capillary bronchitis, and an essential fever with 
a bronchial complication. The affection has been 
repeatedly mistaken for typhoid fever. 

The tubercles may be more abundantly distributed 
in one lung. A disparity in the resonance on per- 
cussion may then be apparent, iind, perhaps, an 
abnormal increase of vocal resonance and fremitus. 
These signs, taken in connection with the symptoms, 
establish the physical diagnosis. 
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Fhthisia. 



Vith reference to physical diagnosis, cases of 
"pHthiais may be conveniently distributed into three 
groups, as follows : 1st. Cases in which the pul- 
monary affection is small, or ciaes of incipient 
phthisis; 2d. Cases in which the affection is mod- 
erate or considerable; and, 3d, Cases in which the 
aftection has progressed to the formation of cavities, 
or eases of advanced phthisis. 

In cases of incipient phthisis, the essential physical 

condition is the presence of small solidified masses, 

or nodules, the intervening vesicular structure not 

being affected. These nodules vary from the size 

1^^^ a pea to a filbert. In the vast majority of cases 
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they arc situated at or near the apex of either the 
right or the left lung. Generalij, circumscribed 
capillarj broochitia coexists in proximity to the 
nodules. An intercurrent circumscribed pneumonia 
sometimes occurs, giving rise to transient solidifica- 
tion within a limited area. Dry circumscribed 
pleurisy situated over the affected portion of iung, 
generally occurs from time to time. 

In the cases of a moderate or a considerable pul- 
monary affection, the difference, as compared with 
the preceding group of cases, consists in the presence 
of nodules of larger size, or solidification from the 
phthisical deposit extending over a space, or spaces, 
BufBcient in size to give rise to well-marked physical 
signs. The solidiiicatiou in these cases may be ex- 
tended by the development of circumscribed inter- 
stitial pneumonia. The circumscribed bronchitis is 
greater, as a rule, in degree and extent; attacks of 
dry pleurisy may continue to occur, and the pleural 
surface becomes adherent. In these eases, generally, 
the affection, existing primarily in one lung, now 
exists in both lungs. The volume of the lung first 
affected, at the summit, is more or less diminished. 
Enlargement of the bronchial glands is usual, and 
these may be so situated as to press upon and dim- 
inish the calibre of one of the primary bronchi. In 
some cases, portions of long in the neighborhood of 
solidified masses or nodules are emphysematous 
(vicarious emphysema). 

Cases of advanced phthisis are characterized by 
the presence of a cavity, or, commonly, of cavities, ' 
varying in number, size, rigidity or flaccidity of t 
walls, freedom of communication with bronchial ' 
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3s,anii the nearness of their situation to the siiper- 
"Boiea of the lung. Iii cases of progressive phthiBis, iu 
addition to cavities, there ie more or less solidification 
from phthisical exudation and interstitial pneumonia. 
The volume of the lung at the eummit is often nota- 
bly diminisiied. The pleural surfaces are firmly 
adherent. If, however, the disease have been retro- 
grcBsive or non-progressive, there may be little or no 
solidification of lung, the cavity or cavities forming 
the only lesion. In eases of advanced phthisis, with 
very rare exceptions, both lungs artj affected, and 
cavities often exist on both sides. 

The physical diagnosis in cases of incipient phthisis 
embraces what may be called direct and accessory 
signs. The accessory signs are those which repre- 
sent incidental affections, namely, circumscribed 
broucbitie, pleurisy, and pneumonia. The direet 
signs are those representing the essential condition, 
namely, the solidified masses or nodules. 

An important direct sign is dulness on percussion. 
Slight dulnesB on percussion at the summit of the 
chest, in front or behind, is a highly important sign, 
taken in connection with symptoms, of incipient 
phthisis. In determining that a relative dulness is 
abnormal, the student must bear in mind, in the 
first place, tbe normal disparity between the two 
sides. The right side at the summit is relatively 
somewhat dull on percussion in healthy persons. 
Due allowance is to bo made for this normal dis- 
parity. In the second place, it is to be borne in 
mind that any deformity ailecting the symmetry of 
the chest will affect the relative resonance on the 
asides; and that a deviation from symmetryat- 
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tributablc to the position of the patient will occa- 
sion a disparity on percussion. In the third place, 
the rules for the practice of peronssion must be kept 
in mind, in order to avoid producing apparently an 
abnormal disparity by the non-observance of these 
rules {vide p. 60). Normal resonance on percussion 
on the two sides is a strong point for the exclusion 
of incipient phthisis. 

The direct respiratory signs in incipient phthisis 
are the broncho-vesicular respiration and weakeneil 
vesicular murninr. To these is to be added a local- 
ized interrupted or wavy inspiratory murmur as an 
occasional sign. Of course, familiarity with the 
characters of the broncho-vesicular respiration is 
indispensable — the combination of the vesicular and 
the tubular quality in the inspiratory sound, with 
the pitch raised in proportion to the amount of 
tubularity, and the expiratory sound more or less 
prolonged, high, and tubular. Not infrequently the 
only appreciable morbid modification is diminished 
intensity of the murmur. When this sign is present, 
it is probable that the lack of intensity is the reason 
for the absence of the characters of the broncho- 
vesicular modifications, that is, the latter sign would 
have been present were the respiratory sounds more 
intense. 

The direct vocal signs in incipient phthisis are, in- 
creased vocal resonance, increased bronchial whisper, 
and increased fremitus. The other direct signs may 
be present without an appreciable morbid increase 
of the vocal resonance or fremitus. The increased 
whisper may also he wanting, but more rarely than 
the two other vocal signs. 
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Sii deciding on the prcaence or abeeiice of each 
and all of these direct signa, it is eesential to know 
and to judge correctly of the disparity between the 
two sides of the chest at the summit in health. 
Normally the resonance on percussion at the 
summit on the right aide ia slightly dull as com- 
pared with the left aide; the inspiratory sound on 
this side has some tubularity in quality, and is 
somewhat raised in pitch; the expiratory .sound 
may be more or leas prolonged, high, and tubular; 
the vocal resonance on the right side is always 
greater, the same being true of fremitus; the bron- 
chial whisper ia louder on the right aide, and the 
intensity of the respiratory murmur ia a little less 
on this aide. Whenever it is a question as to a 
small phthisical affection at or near the apex of the 
right Inng, it ia a matter of experience and judgment 
to decide if the diaparity in respect of these points 
be greater than normal, and it is not always easy to 
come at once to a decision. From the want of a 
proper appreciation of the several points of diaparity 
in health, it is not uncommon for an erroneous diag- 
nosis of phthisis to be based thereon. Appreciating 
the normal points of disparity, it is obviously easier 
to determine that the several direct signs of incipient 
phthisis are present at the left than at the right 
summit; relative dulnesa on percussion, broncho- 
veaicular or weakened reapiration, increaaed vocal 
reaonanee, whisper, and fremitus, at the left summit 
are, of course, always abnormal. 

In connection with the foregoing direct signs may 
be mentioned another sign which ia often available, 
mely, an abnormal trausraissiou of the heart- 
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sounds. This sign is available only in the central 
portion of the infra-clavicular region. A slight de- 
gree of solidification of the ^ramit of one lung 
renders the heart-sounds more audible in the situa- 
tion just named. It is of assistance in determining 
this sign to be familiar with the following points of 
disparity which exist in health : on the right side 
the second sound of the heart is somewhat more 
audibly than on the left side, and on the left side 
the first sound is a little louder than on the right 
side. Hence, if the first sound be better transmitted 
on the right than on the left side, it is abnormal; 
and if the second sound be louder on the left side, 
it is abnormal. This sign is always to be taken in 
connection with other direct signs; it gives greater 
diagnostic strength to the latter, but it is by no 
means, in itself, sufficient for the diagnosis. 

Corroborative evidence of incipient phthisis may 
be obtained by the presence of accessory signs. 
These are: First, fine bubbling or the so-called sub- 
crepitant rale at the summit on one side. This 
sign denotes a circumscribed capillary bronchitis, 
and this, at the summit on one side, is usually asso- 
ciated with phthisis. Second, a crepitant rSle at the 
summit on one side denotes a circumscribed pneu- 
monia which is usually secondary to phthisis. Third, 
a pleuritic friction -sound limited to ihe summit on 
one side is evidence of a dry circumscribed pleurisy 
which occurs often in the early stage of phthisis. 
Fourth, indeterminate rales, crumpling and crack- 
ling, are significant of pLtliisis if limited to the 
summit on one side. These rStes, it is to be recol- 
lected, arc sometimes found in healthy persona on 



PHTHISIS. 199 

fcrced breathing, especially if the binaural stctlio'- 
scope be employed. If they be normal they are 
found on both sides. The accesaory signs are not 
sufficient for a positive diagnosis if they exist alone; 
but they are to be considered as corroborating the 
evidence derived from the direct eigiia, together 
with the symptoms and history. It is of service 
often in bringing out the r£les to cause the patient 
to cough. 

As regards difl'erential diagnosis, the affections 
with which incipient phthisis is likely to be con- 
founded are chronic bronchitis and moderate em- 
physema. "With respect to the first of these affec- 
tions, nameJy, bronchitis, the difterentiation must 
depend oh the presence or the absence of positive 
signs of phthisis; in other words, phthisis is either 
diagnosticated or excluded. The physical signs in 
cases of moderate emphysema sometimes lead to 
the error of supposing this affection to be phthisis. 
Owing to the relatively greater intensity of the 
resonance on percussion at the left summit, dnlueas 
is thought to exist at the right summit, and a pro- 
longed expiration, with the normally greater vocal 
resonance at the right summit, are regarded as signs 
ot phthisis. This error may be avoided by a careful 
study of the signs of emphysema and the normal 
disparity in respiration, vocal resonance, and fre- 
mitus, existing between the two sides of the chest. 



The physical diagnosis of a phthisical affection 
which is considerable or moderate in amount, is, in 
moat cases, an easy problem. Inspection often fur- 
irked signs. The upper anterior portion 



1^0 FHTSIOAI. DIAQNOglS. 

I of tbe chest oa one side is depressed or Hattened, 
and the superior costal raovemeDla of respiration 
! are diminished, the cheat elsewhere being syra- 
' metrical in both size aud motions. There is more 
or less marked dalncss on percussion at the Qpper 
part of the chest on the affected side. Sometimes 
the diminished resonance is tympanitic in quality 
(tympanitic dnlness) without the existence of cavi- 
ties, the resonance being transmitted from the pri- 
mary and secondary bronchial tubes. The respiration 
ia either" bronchial or broncho-vesicular approximat- 
ing more or less to the bronchial. Occasionally, how- 
ever, the respiratory sounds are too feehle for their 
characters to be appreciated. There is either bron- 
chophony, or the vocal resonance is notably increased 
without the bronchophonic characters. The whisper 
is either distinctly bronchophonic or it is notably in- 
creased in intensity, high in pitch, and tubular in 
quality. Vocal fremitus is often increased. Moist 
bronchial riles, coarse or line, are generally present. 
With these diagnostic signs on one aide, the signs of 
a smaller amount of disease are generally present on 
the other side. 

In some eases of a moderate phthisical affection, 
the judgment may be confused by the resonance on 
percussion being increased or vesiculo-tympanitic 
on the aflected side. This sign denotes the coex- 
istence of emphysematous lobules (vicarious emphy- 
sema) developed in the progress of phthisis. The 
diagnosis of the latter affection is then to be based 
on the signs obtained by auscultation. 

In advanced phthisis the physical diagnosis of the 
disease is easy. The signs distinctive of this stage 
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: the diaeaae arc those which denote [lulmoiiary 
"ciivities, namely, tympanitic resonance on percus- 
sion within a circumscribed space; cracked-raetal 
or amphoric resonance; cavernous respiration; cav- 
opnoua whisper and sometimes pectoriloquy ; am- 
phoric respiration and voice, and gurgling (vide 
Chapter V, for description of these signs). 

The cavernous signs are generally associated with 
the signs of solidification. In some cases, however, 
in which the diseaae has heen non-progressive and 

ItetrogreBBive, the cavernous signs are present with- 
Ht the signs which denote solidification of lung. 
(Fibi 



I Fibroid Phthisis — Interstitial Pneumonia, or Cirrhosis 
of Lung. 

■ In this aflection the physical conditions are, solidi- 
iation from hyperplasia of the interstitial pulmonary 
I, dilatation of bronchial tuhes (bronchiectasis), 
and diminished volume of the lung affected. The 
affection, as a rule, is cither limited to or especially 
marked on one side. The whole of a lung, or only 
a portion of it, may be affected. Bronchitis always 
coexists. 

There is notable dulness on percussion, the di- 
minished resonance being sometimes tympanitic. 
The degree of resonance may vary at different ex- 
aminations, owing to differences in the amount of 
morbid products within the bronchial tubes. The 
respiration is bronchial, or broncho-vesicular. At 
times, from obstruction of bronchial tubes, it may 
be suppressed. Bronchophony and increased vocal 
resonance are the vocal signs, together with the 

wrresponding whispering signs. The side of the 
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chest which is chiefly or exclusively affected be- 
comes coutracted either entirely or in part, resem- 
bling in this respect the appearances after chronic 
pleurisy. 

With these signs the aftection is to he difteren- 
tiated from the ordinary form of phthisis, by refer- 
ence to points pertaining to the symptoms and 
history. 

Diaphragmatic Hernia, 

The presence of more or less of the abdominal 
viscera within the thoracic cavity in consequence of 
a congenital deficiency of a portion of the diaphragm, 
or perforation from accidents, or enlargement of the 
natural openings, gives rise to certain anomalous 
signs, namely, a, tympanitic resonance, variable at 
different times owing to differences as regards the 
quantity of gas within the viscera; absence of the 
respiratory murmur from the base of the cheat 
upward, the height proportional to the space oc- 
cupied by the abdominal organs, and the intestinal 
sounds emanating from within the chest, not con- 
ducted from below. 

This extremely rare affection can only be con- 
founded with pneumothorax. The latter affection 
is to he excluded by the absence of its diagnostic 
signs, irrespective of the tympanitic resonance on 
percussion. 




CHAPTER Vn. 

THE PHYSICAL CONDITIONS OP THE HEART IN 
HEALTH AND DISEASE. THE HEART-SOUNDS AND 
CAKDIAC MURMURS. 

Pbfairal aoDditions of tbg heart In lenllb ; BoDDilurleB nf tbe prioi^ordiH 
~-Noriniit situstiDD oC the apei - beat— Bound urivs ur the deqi nnd of tho 
superBcial cardiac ipnoe— Relntione oC the anrta nod (ho pnlmonarj 
■Tter? to tbe walls of the cheat— The h eurl -so un da— Characters iis- 
HoguiBbiDg the firft and the second aounJ— MeohoniBm of tbo produc- 
tion of tbe besrt-snundE— Auscultation of the pulmonio and the aortic 
UBond sound aepiralely— MoceiDenl) of the suriciea and ventrialee ia 
nl&tlun to each other— Phjaical conditiona of tho heart in diaease; 
Bnlargeiaent of the lieort — llypertropiiy nnd dilBtalion— Ahuurmsl 

leiiona— HoughnesB of the pericardial aurfacea^Liquid within the 
psrieardial eac— Abnormal modilicatiuDB of Ilia beart-fuunilB— Rd- 
dnplicalion of heart- so u n da— Card iao murmurs— Mo tmal and abnormal 
blood-cniranta Hilbin the heart, and their relations nith the hearl- 
■onndi — Mitral direct murmur — Mitral regorgitanl murmur — Mitral 
Hjatolio Don -regurgitant, or intra- ventricular murmur— Aortic direct 
Aortic regurgitnnt murmur, and in Aortic diaalolic non- 
igDrgitant murmur — CoeiiBling endooardiHl murioars — Triouspid 
irmur — Triouapid regurgitant murmur — Poimonio direot 
-Pulmonic regnrgitont murmur — Facta of practioai impor- 
reialion to enducarJiul murmurs — Pericardial or friction 



Before entering upon the study of the physical 
diagnosis of the diseases of the heart, the student 
must be familiar with its anatomy and physiology. 
For a description of the structure and functious of 
this organ, he ia reforred to anatomiLal and physio- 
logical treatises. The plan of tliis work erabraeea 
the anatomical relations of the heart and the space 
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which it occuiiies within the chest, as physical con- 
ditions of health determinable by normal sigoE, 
together with the heart-sounds. Uaviug briefly 
stated these conditions of health, the morbid physical 
conditions which may be ascertained by percussion, 
auscultation, and other methods of physical explora- 
tion, will be considered. The latter heading will 
include an account of the cardiac murmurs. 



The Physical ConditionB of the Heart in Sealtt. 

The PrcEcordia — The Superficial and the Beep Cardiae 
Space. — The area on the surface of the chest corre- 
sponding to the space which the heart occupies 
■withiu the chest, is the prrecordial region or the 
prsecordia. The upper, lower, and two lateral 
boundaries of this region must be memorized. The 
upper boundary is the third rib, the lower is a hori- 
zontal line passing through the tifth intercostal 
apace; the left lateral boundary is at, or a little 
within, a vertical line passing through the nipple, 
the linea mammillaris, and the right lateral boundary 
is represented by a vertical line situated about a 
finger's breadth to the right of the right margin of 
the sternum. As the volume of the heart varies, 
within certain limits, in different healthy persons, 
the boundaries of the prsecordia are, of course, not 
always exactly the same. Tlie foregoing statements 
are sufficiently accurate for practical purposes. 

The horizontal line representing the lower boun- 
dary of the prtecordia intersects the point where the 
apex-beat of the heart is felt. The normal situation 
of the apex-beat must be recollected. In most 
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healthy persous the apex-beat is felt in the fifth 
iutercostal space, a little within the linea luammil- 
laria. This is assuming the persons to be sitting or 
standing; in recumbency on the back the beat 
sometimes rises to the fourth intercostal space, and 
it is sometimea foand in the fourth space in the sit- 




ting or standing position of the body- The distance 
from the linea mammillarie varies in diflerent healthy 
persons ; it Is sufficiently accurate to say it is a little 
within that line. (Fig. 11.) The force of the apex- 
beat varies much in different healthy persons, owing 
to other causes than the power of the heart's action, 
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sucli 88 the amount of muscular substance and I'al in 
that situation, the width of the intercostal apace, the 
convexity of the chest, the relation to the left lung, 
etc. Allowance ia to be made for theae variations 
in determining the abnormal modifications of the 
force of the beat, which belong among the physical 
signs of disease. 

Within a portion of the prsecordia the heart is 
uncovered of lung, and in the remaining portion 
lung intervenes between the heart and the walls of 
the chest. The former of these portions is called 
the superficial, and the latter is called the deep 
cardiac space. The deep cardiac space on the right 
side extends to the median line. On the left side 
the lung recedes at a point on the median line on a 
level with the cartilage of the fourth rib, and the 
anterior border of the upper lobe makes an outward 
curve, returning inward at or near the apex of the 
heart. This leaves the heart uncovered within an 
area which, for practical purposes, may be repre- 
sented by a right-angled triangle, the hypotheuuse 
extending from the median line on a level with the 
costal cartilage of the fourth rib to the apex of the 
heart ; the right angle formed by the median line 
and the horizontal line which forms the lower .boun- 
dary of the prseeordia, (Figs. 11 and 12.) 

The limits of the superficial cardiac space may he 
easily defined by percussion. It is only necessary to 
ascertain the curved line formed by the receding 
anterior border of the upper lobe of the left lung. 
A distinct, although not great, dnlnesa on percussion 
marks this border of the lung. The border of the 
lung is aa distinctly marked by the abrupt diminu- 
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fen of the vocal resODance, if auscultation be made 

with the BtethoBcope. The outer boundaries of the 
deep cardiac space may also be determined by per- 
cussion ; distinct, altliougli slight dulneas marks the 
limits of the pitecordia, Defining thus the boun- 
daries of the prfBcordift and of the superficial cardiac 




Bpace in healthy persons, makes a good practical 
exercise in percussion. 

Reliitiovs of the Aorta and Puhnonarif Artery to the 
Walla of the Chest. — The base of the heart, especially 
Lponnection with auscultatory signs, is generally 
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considered to be at the second intercoaial space near 
the Bternum, this situation being, in reality, just 
above the base. In this situation sounds produced 
at the aortic and the pulmonic orifice are best studied, 
either in health or disease. With reference to these 
sounds, the anatomical relations of the aorta and the 
pulmonary artery to the right and the left second 
intercostal space are of importance. If the stetho- 
scope be applied in the second intercostal space on 
the right aide, close to the sternum, it is very near 
the aorta, and sounds produced at the aortic orifice 
are best heard in this situation. If the stethoscope 
be applied in the second intercostal space on the left 
aide, it is very near the pulmonary artery, and the 
sounds produced at the pulmonic orifice are best 
heard in this situation. Keference will be made to 
these two situations in giving an account of the 
heartrsouuds in health and disease, and of adventi- 
tious sounds or murmurs. (Fig. 11.) 

The Heart-sounds. — It is customnry to consider the 
heart-sounds as two in number, and to distinguish 
them as the first, or systolic, and the second, or 
diastolic, sound. The characters which distinguish 
the heart-sounds in health are to be studied prepara- 
tory to the study of the abnormal modifications 
which are important physical signs of disease. It is 
essential to be able always to make the distinction 
practically between the so-called first, or systolic, 
and the second, or diastolic, sound in order to con- 
nect with them separately cardiac murmurs. The 
conventional use of the term heart-sounds, as dis- 
tinguished from cardiac murmurs, must be borne in 
mind. The cardiac murmurs ara adventitious 
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kounde; they are never merely abnormal modifica- 
I of the heart^80iind8, but they are new sounds 
:d to or replacing these. 
Conaidering the heart-Bounda as two iu number, 
namely, the tirat, or ayatolie, and the second, or 
diastolic, these follow in a certain rhythmical order, 
and, iu health, this sufliceB for the recognition of 
each. Tt anawers all practical pnrposea to aay that 
the Bounds follow each other after an interval which 
is just appreciable, this interval being the short 
pause of the heart. After the occurrence of both, 
an interval is readily appreciable, called the long 
pause of the heart. It is not necessary to carry iu 
the memory the exact relative duration of each of 
the two sounds and each of the two intervals. The 
fractions of a unit, in fact, do not expreas the length 
of the Bouuda and iutervala as correctly as lesa defi- 
nite expresaiona, iuasmnch as the figurea repreeent 
only the mean of variations within the limits of 
health. It is sufficiently exact to say that, with the 
ear or stethoscope applied over the aituation of the 
apex-beat, the systolic sound is longer than the 
diastolic, louder, lower in pitch, and has a quality 
which may be called booming. Per co}itra, the diaa- 
tolic sound is ahorter, weaker, higher in pitch, and 
has a quality which may be called valvular or click- 
ing. Aside from the relative length, the other char- 
acters are more or less marked in different healthy 
persons. 

These distinctive characters of the systolic and 
diastolic heart-sounds are apparent when the ear or 
stethoscope is applied over the apex. At the base 
^f the heart, that is, in the second intercostal space 
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near the sternum, the cbaracters of the syetolic aonnd 
are not the same as over the apex. The diastolic 
sound in this situation is louder than the sjetolic. 
The latter is said to be accentuated at the base, the 
BjBtoIic sound being accentuated at the apex. More- 
over the systolic sound at the base may not be longer 
than the diastolic; it loses more or less ofits boom- 
ing quality, the pitch remaining lower than that of 
the diastolic sound. Removing the ear or the steth- 
oscope a certain distance from the apex in any direc- 
tion, occasions similar changes in the characters of 
the systolic sound. The interposition of several 
thicknesses of a napkin has the same effect. 

From the differential characters over the apex, and 
the rhythm alone in other situations, there is no diffi- 
culty in distinguishing the systolic from the diastolic 
sound in health. In cases of disease, however, owing 
to disturbance of the rhythm, modifications of the 
characters of the systoUc sound, and the absence 
sometimes of one of the sounds, other means of 
recognition must be resorted to. If the apex-beat 
can be felt, this offers a ready way for recognizing 
the systolic sound — the sound which is synchronous 
with the apex-beat is, of course, the systolic sound. 
This mode is not always available, inasmuch as the 
apex-beat cannot always be felt. Another mode is 
always available, namely, feeling the carotid pulse. 
The carotid pulse is synchronous with the systolic 
sound, whereas there is a slight interval between this 
sound and the radial pulse. 

The student is aided in comprehending certain 
physical signs by taking into view the mechanism of 
the production of the heart-sounds. The diaBtolio 
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id i8 produced by the sudden forcible closure of 
the aortic and the pulmonic valves. This closure is 
caused by a retrograde movement of the columns of 
blood in the aorta and pulmonary artery, directly 
the ventricular systole is ended. The retrograde 
movement is due to the recoil of the coats of the 
arteries which have been dilated by the column of 
blood moving onward during the ventricular eyetole. 
This recoil causes regurgitation into the ventricle 
when either the aortic or the puloaonic valve is ren- 
dered incompetent by lesions. The mechanism of 
the eystolic sound is less simple. This sound is in 
part due to the forcible tension of the auriculo- 
ventricular valves, caused b^' the systole of the ven- 
tricles. In this way is produced a valvular element 
of the systolic sound. That the impulsion of the 
heart against the walls of the chest furnishes another 
element, seems demonstrable. To this element of 
impulsion the systolic sound is indebted for its greater 
intensity, as compared with the diastolic sound, its 
length, and its booming quality. This is shown by 
the fact, already stated, that when auscultation is 
made at a certain distance from the apex, these 
characters are eliminated, and by the fact that die- 
eases which diminish or arrest the impulsion move- 
ments of the heart produce the same modifications. 
The valvular element of the systolic sound is weaker 
than the diastolic sound, a fact which at first occa- 
sions surprise when the difl'erence in size between 
the aortic and pulmonic and the anriculo- ventricular 
valves is considered. The explanation of this appa- 
rent incongruity is as follows; the aortic and pul- 

iiic segments at the end of the ventricular systolp 
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are in contact with the arterial walls, and are ex- 
panded when the recoil of the latter follows. On 
the other band, when the ventricular ayatole takes 
place in health, the auriculo-ventricular valvea are 
Qot in coutaet with the walla of the ventricles, but 
thej are floated out, and the orifices are nearly or 
quite closed; the movement of the blood, therefore, 
in the systole onlj' renders these valves tense. The 
diastolic sound, in other words, is due to the expan- 
sion of the sigmoid valves of the aorta and pulmonary 
artery, whereas, the valvular element of the systolic 
sound is due to merely tension of the auriculo- 
ventricular valvea. The foregoing points relating to 
the heart-sounds were contained in niy prize essay 
" On the Clinical Study of the Heart-sounds in 
Health and Disease," published in the Transactions 
of the American Medical Association, in 1852.' 

With reference to important bearings on ausculta^ 
tion in disease, the diastolic or second sound is to be 
studied as produced at the aortic and the pulmonic 
orifice separately. Recalling the anatomical rela- 
tions of the aorta and the pulmonary artery to the 
walls of the chest, if the stethoscope be applied in 
the second intercostal space on the right side close 
to the sternum, the characters of the diastolic sound 
are derived chiefly from the aortic valve, and if the 
stethoscope be applied in the second intercostal 
space on the left side close to the sternum, the char- 
acters of the diastolic sound are derived chiefly from 
the pulmonic valve. The correctness of this state- 
ment is proved by differences in the characters of 
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he sound on two Bides in health, and by the modi- 

ficationa in cases of disease. These morbid modifi- 
cations will enter into the physical diagnosis of car- 
diac affections. In health the aortic diastolic sound 
is somewhat louder, higher in pitch, and the valvular 
quality more marked than the pulmonic diastolic 
sound. The student should verify these points of 
difference by the study of the diastolic sound in the 
two situations just named. In order for the com- 
parison to be a fair one in health, and available in 
the diagnosis of disease, the normal anatomical re- 
lations to the waits of the chest, of the aorta, and 
pulmonary artery must be preserved. These rela- 
tions are affected by changes in the symmetry of the 
chest, and sometimes by enlargement of the heart. 
The lungs must also be free from disease ; otherwise, 
the transmission of the sounds will be abnormal. 

In the account of the mechanism of the production 
of the heartsounde {vide page 211), it was stated that 
the first or systolic sound consists of a valvular ele- 
ment and an element of impulsion. This valvular 
element is a two-fold sound, that is, it is a combina- 
tion of a sound produced by the mitral and a sound 
produced by the tricuspid valve. These two valvular 
synchronous sounds may be studied separately in 
health, and their abnormal modifications constitute 
_,iniportant diagnostic signs in cases of disease. This 
let, which was pointed out in my prize essay " On 
1 Clinical Study of the Heart-sounds," in 1852, 
I not received, as yet, from medical writers the 
Itention which its importance dei 

! two valvular sounds may be designated the * 
I and the tricuspid systolic sound. Adding to 
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these two sounds, the aoiind of impulsion produced 
by tJie movemcrits of the apex, with the ventricular 
systole, are three distinct sounds. The diEtstoUc or 
second sound of the heart, as has been seen, is re- 
solvable into two distinct sounds. Hence, the num- 
ber of disfiuet heart-sounds is, in reality, live, two of 
which are diastolic and three systolic, namely, the 
mitral valvular, the tricuspid valvular, the sound of 
impulsion, the aortic and the pulmonic. Each of 
these five sounds may be studied separately in health 
and disease. The abnormal modifications of each 
furnish important information in diagnosis. 

In health, the sound of impulsion is heard over 
the situation of the apex-beat of the heart. The 
mitral valvular sound is studied by listening with 
the stethoscope applied to the left of the apex at a 
distance Huffieient to eliminate the sound of im- 
pulsion. 

The tricuspid valvular sound is heard at a little 
distance to the right of the inferior border of the 
heart. 

In the pages which follow I shall sometimes refer 
to the systolic and the diastolic sound in the singular 
number, it being understood that the systolic sound 
embraces three, and the diastolic two, components; 
and at other times I shall refer to the sounds sepa- 
rately which are combined in the two sounds.' 

The order of the succession of the movements of 
the auricles and of the ventricles is to he kept in 
mind with reference to the com prehension of certain 
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physical signs of disease. Points of especial impor- 
tance are the coutraction of the auricles in the latter 

part of the long pause of the heart, preceding the 
ventricular systole, and the twisting of the heart 
from left to right in the systole, this movement being 
reversed in the diastole. In these systolic and dias- 
tolic twisting movements, the pericardial surfaces 
move upon each, but in health noiselessly owing to 
their smoothness and moisture. The movements 
occasion an auscultatory sign, namely, a friction 
murmur, when the surfaces are roughened by the 
presence of lymph. Other points are the size of the 
pericardial sac, that is, its capability of holding when 
tilled, but not dilated, from fifteen to twenty ounces 
of liquid, and its attachment, not to the base of the 

Ibeart, but to the vessels above the base. 
r Phyaical Conditions of the Heart in Disease. 

The physical conditions of the heart in disease, 
which are determinable by physical exploration, are, 
1st, enlargement of the heart; 2d, abnormal im- 
pulses and modifications of the apex-beat; 3d, 
valvular lesions; 4th, roughness of the pericardial 
surfaces ; and, 5th, liquid within the pericardial sac. 
Having considered these conditions, an account of 
abnormal modifications of the heart-sounds and 
cardiac murmurs will conclude this chapter. 

Eiilurgonent of the Heart. — Enlargement of the 
heart may be slight, moderate, great, or very great, 
these terms expressing ditferent degrees of enlarge- 
ment with sufficient precision for clinical purposes. 
J cases of very great enlargement, the space within 



216 



THB HBAHT. 



the cliest wliicli the heart occupiee may be from four 
to live times larger than in health. The eituation 
of the base of the heart remains but little, or not at 
ail, changed in cases of enlargement; the increased 
space which the heart occupies is therefore down- 
ward. The increased space extends much more to 
the left than to the right; the left border of the 
heart, in proportion to the enlargement, is carried 
beyond the mammary line on the left side, whereas, 
the right border is carried comparatively but iittle 
beyond the normal right lateral boundary of the 
prseeordia even when the enlargement is very great. 
The superiicial cardiac apace is enlarged in propor- 
tion to the enlargement of the heart; the organ 
puehes to the left the receding anterior border of the 
upper lobe of the left lung, and ia proportionately 
in contact, uncovered of lung, with the walls of the 
chest. The apex of the heart is lowered in propor- 
tion to the enlargement, and it is carried more or 
leas to the left of its normal situation. It may be 
lowered to the sixth, seventh, eighth, or ninth inter- 
costal space. The enlargement of the heart is rarely 
equal in all its parts. The ventricular enlargement 
may be entirely or chiefly of either the right or the 
left ventricle. Enlargement of the right ventricle 
tends to carry the right side of the heart more to the 
right than when the left ventricle is enlarged. The 
situation of the apex is also aflected by tiie parts of 
the heart in which the enlargement predominates. 
The apex ia carried further to the left of its normal 
situation, other things being equal, when the en- 
largement predominates on the right side of the 
heart; and it ia iowered without being curried far 
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to the left when the enlargement of the left ventricle 
predominates. The apex of the organ iu eases of 
considerable or of great enlargement becomes 
changed in form; it is rounded or blunted. This 
change is most marked when enlargement of the 
right ventriele predominates. All these points are 
of importance with reference to the comprehension 
of the physical signs of enlargement of the heart. 

Enlargement of the heart may be entirely due 
either to hypertrophy or to dilatation (simple hyper- 
trophy and simple dilatation). If, however, the 
enlargement be sufficient to occasion notable dis- 
turbance of the circulation, both these forms of 
enlargement are combined, but, as a rule, one or 
the other form predominating, so that, of the eases 
of diseases of the heart which come under medical 
treatment, the majority are cases of either enlarge- 
ment with predominant hypertrophy or enlargement 
with predominant dilatation. 

These widely different physical conditions are 
concerned especially in the abnormal impulses and 
modifications of the apex-beat, as well as, also, the 
heart-sounds. 

Abnormal Impulses of the Heart, ami Modifications of 
the Apex-beat. — The abnormal situation of the apex 
of the heart when enlarged has been stated. Gen- 
erally the situation is determinable by the apex-beat. 
It has been seen that in health the beat is sometimes 
not appreciable by the touch, owing to the thickness 
of the Bot\ parts, and the conformation of the thorax, 
and, for these reasons, the force of the beat varies 
much in different healthy persons. Exclusive of 
1 variations, the beat its generally strong and 
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prolonged \u jiroportion aa tlie lieart is eiilargtid hy 
hypertrophy. There are exceptions to this state- 
ment, which are to be explained by the altered form 
of the apex; when it loses its pointed form it does 
not 80 readily come into contact willi the walla oi' 
the chest in an intercostal space, and, hence, the beat 
may be weak although the ventricular systole be 
abnormally strong. On the other hand, the apex- 
beat is weakened by dilatation, and it may be want- 
ing as a result of diminialied strength of the systole 
of the ventricles. The apex-beat is also abnormally 
weak in fatty degeneration and softening of the 
heart, as well as in functional debility of the organ 
incident to other diseases than those of the heart. 

If there be considerable or great enlargement, the 
heart being in contact with the walls of the eheat 
over a larger area than in health, impulses other 
than the apex-beat are generally apparent to the eye 
and touch. Not infrequently impulaes are appre- 
ciable in each intercostal space between the situation 
of the apex ami the base of the heart. These ab- 
normal impulses are felt to be strong in proportion 
as the enlargement is due to hypertrophy, and weak 
in proportion as dilatation predominates. Enlarge- 
ment seated in the right ventricle causes an impulse 
in the epigastrium which is strong or weak in pro- 
portion as hypertrophy or dilatation predominates. 
Cardiac impulses are felt and seen in abnormal situ- 
ations when the heart is removed from its normal 
situation by the pressure of an aneurism, or other 
tumor, by pleuritic effusion, hydroperitoneura, etc. 
The error of mistaking for a cardiac impulse the 
pulsation of an anenrismal tumor is to be avoided. 
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Another error is to be avoided, namely, mistaking 
abnormal impulses due to the heart being uncovered 
of lung, from shrinking of the latter in certain pul- 
monary affections, for impulses denoting enlarge- 
ment of the heart. In eases of enlargement by 
hypertrophy, a heaving movement of the whole 
prtecordia is sometimes felt when the hand ia applied 
to the chest, A violent shock is sometimes felt by 
the hand applied to the prsecordia, but without a 
sense of increased muscular power, in cases of purely 
functional disorders of the heart. 

Vakular Lesions. — The lesions affecting the valves 
of the heart are of a varied character, for an account 
of which the student is referred to treatises on car- 
diac diseases, or on pathological anatomy. It suffices 
here to consider that, with reference to physical signs 
and pathological effects, they may be distributed into 
three groups, as follows: 1st, lesions which diminish 
more or less the size of the oriiices, or obstructive 
lesions ; 2d, lesions which render the valves more or 
less incompetent and permit regurgitation, or re- 
gurgitative lesions; and, 3d, lesions which roughen 
the surfaces over which the blood moves without 
occasioning either obstruction or regurgitation. The 
latter may be distinguished as innocuous lesions, 
giving rise to no pathological effects although repre- 
sented by cardiac mnrmura. 

It is to be borne in mind that in the great majority 
of cases valvular lesions are seated in the left side of 
the heart, that is, they are either mitral or aortic. 
Tricuspid and pulmonic lesions are comparatively 
rare, and they are generally congenital. Not infre- 
[aently mitral and aortic lesions coexist, and there 
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may be coexisting lesions at all the orifices of the 
heart. 

Valvolar lesions are represeuted by cardiac mur- 
murs. By means of the murmurs the existence of 
lesions is known, their situation at the different 
orifices may be ascertained, and, generally, it is 
practicable to determine whether they occasion ob- 
struction or regurgitrttion, or both. These several 
points of inquiry will be considered presently under 
the heading Cardiac Murmurs, and in connection 
with the lesions of the difterent valves respectively 
in the next chapter. 

Roughness of ike Pmeardial Surfaces. — In place of 
the smoothness of the pericardial surfaces in health, 
which permits their movements upon each other 
noiselessly, the presence of the inflammatory product 
lymph, and, in some rare instances, morbid growths, 
occasion an adventitious sound or murmurs, which 
will be noticed in connection with other murmurs, 
and as entering into the physical diagnosis of peri- 
carditis. 

Liquid within (he Pericardial Sac. — More or less 
liquid transudes into the pericardial sac in cases of 
general dropsy or anasarca, but rarely in very large 
quantity. Liquid effusion occurs in acute peri- 
carditis, and in this affection the sac may become 
filled with liquid. In some cases of chronic peri- 
carditis the sac is greath' dilated by liquid, the 
quantity amounting to four pounds, or even more. 

When the pericardial sac is filled with liquid, 
without being dilated, it forms a pyriform tumor 
within the chest, the base of which is at the sixth or 
seventh intercostal space; the apex rises nearly to 
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the sternal notch ; the left lateral border is consider- 
ably beyond the nipple, and the right lateral border 
is more or less beyond the right margin of the prie- 
cordia. The anterior portion o!' the filled pericar- 
dium is mostly uncovered of lung and in contact 
with the walls of the chest. Within this area there 
is either notable dulneas or flatness on percussion, 
together with absence of respiratory murnaur and of 
vocal resonance. By means of these signs, the 
boundaries of the pyriform tumor may be readily 
delineated on the surface of the chest. The differ- 
ence in form and situation of the area of dulness or 
flatness on percussion in cases of large pericardial 
effusion, from the area in cases of enlargement of the 
heart {vide page 216), is to be noted and borne in 
mind with reference to the differential diagnosis. 

"When the pericardial sac is partially filled with 
liquid, tiie same signs are present, but within an 
area of less extent, and the configuration of the 
pyriform tumor is wanting. 

In cases of chronic pericarditis with a large accu- 
mulation of liquid, the pericardial sac is dilated so 
that Its lateral boundaries may extend nearly to the 
axillary and infra-axillary regions. Under these 
circumstances, flatness on percussion, absence of 
respiratory murmur and of vocal resonance, are 
present over the greater part of the anterior aspect 
of the chest. 

Abnormal Uodiflcationa of the Heart-Bonnds. 

In order to appreciate the abnormal modifications 

of the heart-sounds, their normal characters are to 

I kept in mind wkk page 200), and the Ktudent 



muBt be practically familiar witii them. The modi- 
ficatioiiB relate to the three components of the 
aystolic eoucd, and to the two components of the 
(liaatolie sound, collectively and separately. 

The Bound of impulsion, as heard over the apex, 
ia intensified in hypertrophy of the heart. Tliis 
Bound is not only notahly loud, but prolonged, and 
its booming quality is marked. It sometimes has a 
ringing tone, called tinnitus. The systolic valvular 
sounds, namely, the mitral and the tricuspid, are 
also more or less increased in intensity. The in- 
creased intensity of either the mitra! or the tricuspid 
valvular sound, separately denotes that the hyper- 
trophy is seated especially in either the lefl or the 
right ventricle. 

In some cases of violent palpitation the systolic 
sounds are notably intensified, the sound of impul- 
sion beiiig comparatively weak. I suppose the 
explanation to be as follows : the ventricles contract 
with a kind of spasraodie action upon a small quan- 
tity of blood; and, under these circumstances, the 
auriculo-ventricular valves, not being floated out as 
they are when the ventricles are well filled, expand 
with force in the ventricular systole, instead of being 
merely made tense as in health. Hence, the valvular 
sounds are intensified, while the sound of impulsion 
may be feeble or wanting. The sound of impulsion 
over the apex is weakened or lost as an efl'ect of 
those aflVclions of the heart which diminish the 
power of the ventricular systole. These affections 
are enlargement from dilatation, atrophy, fatty de- 
generation, myocarditis, obstruction of the coronary 
arteries, and softening. The systolic valvular sounds 
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are a!ao more or less weakened, but in a.less degree 
than the sound of impulsion. The loss of the sound 
of impulsion over the apex renders the so-called first 
or ayetolle sound of the heart short and valvular in 
quality. 

Liquid effusion within the pericardium renders the 
sound of impulsion over the apex more or less weak. 
If the liquid effusion be large, only the systolic val- 
vular sounds, namely, the mitral and tricuspid, are 
appreciahle. Diminished power of the heart's action 
from other than cardiac diseases, involves weakness 
of all the heart-sounds, but more especially of the 
sound of impukiou. 

Abnormal modifications of the diastolic sound re- 
late to the aortic and pulmonic sounds considered 
separately. Bearing in mind the mode of interro- 
gating the aortic and the pulmonic orifice with 
reference to the valvular sound derived from each 
independently of the other (vide page 213), a com- 
parison of the two sounds in diseases of the heart 
aftbrds often useful information. Whenever, from 
mitral obstructive or regurgitant lesions, or both 
combined, the quantity of blood propelled by the 
left ventricle into the aorta is diminished, the recoil 
of the arterial coats, after the ventricular systole, is 
lessened ; consequently, the aortic segments expand 
with less force, and the aortic sound is weakened. 
Diminished intensity of the aortic sound thus repre- 
SBUts an abnormal diminution of the quantity of 
blood propelled into the systemic arteries by the 
systole of the left ventricle, and this diminished in- 
tensity of sound is, in a measure, a criterion of the 
amount of mitral obstruction or mitral regurgitation, 
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or both combined. In same cases of great obstruc- 
tion or regurgitation, the aortic sound ia completely 
Buppreesed. How is weakening of tliis sound to be 
determined and measured? By comparison with 
the pulmonic sound. Now, as will presently appear, 
the pulmonic sound ia often intensified when the 
aortic sound is weakened. Hence, the former is not 
an accurate standard for this comparison ; but it 
suffices for an approximation to accuracy. In cases 
of hypertrophy of the left ventricle without obstruc- 
tive or regurgitant valvular lesions, the aortic sound 
is abnormally intensified. These cases occur chiefly 
in connection with fibroid or atrophic lesious of the 
kidneys. Intensification of the aortic sound may be 
due to increased tension of the systemic arteries 
without cardiac hypertrophy. 

A simpler cause of weakening or suppression of the 
aortic sound, is damage from lesions of the aortic 
valve. In proportion as the function of this valve is 
impaired by lesions, the intensity of the sound ia 
diminished, and if the function of the valve be lost, 
the sound is wanting. In these cases, the pulmonic 
sound being but little or not at all affected, it is an 
accurate standard for the comparison. 

The pulmonic sound is weakened in the rare in- 
stances of lesions affecting the pulmonic valve. This 
sound is oftener intensitied than weakened. It is 
notably intensified when the right ventricle ia hyper- 
trophied, and especially when this hypertrophy is 
associated with dilatation of the left auricle resulting 
from mitral obstruction or regurgitation. These 
lesions weakening, as has just been seen, the aortic 
sound, the contrast between the aortic and the pul- 
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inonic sound in some eases of mitral leBioiis is very 
marked. The pulmonic sound is sometimes loud, 
while the aortic sound is suppressed. 

Increased tension of the pulmonary arterial system 
may increase the intensity of the pulmonic sound, 
irrespective of hypertrophy of the right ventricle. 
This increased tension is incident to certain pul- 
monary afleetions — pneumonia, pleurisy, asthma, 
etc. This sound is also intensified in cases of func- 
tional palpitation and excitation of the heart by 
exercise and emotional excitement. 

In comparing the aortic and the pulmonic sound 
in disease, as in health, it is to bo assumed that the 
anatomical relations of the aortic and the pulmonary 
artery to the second intercostal space on either side, 
close to the sternum, are not materially altered, and 
that the lungs are free from lesions in consequence 
of which the conduction of the sound on either side 
is abnormal. 

Returning to the systolic group of sounds, the 
mitral and the tricuspid sound may be studied sepa- 
rately. With the stethoscope applied at or a little 
to the left of the apex, the valvular sound which is 
heard is derived from the mitral valve. On the 
other hand, if the stethoscope he applied at or near 
the right lower border of the heart, the valvular sound 
ia derived from the tricuspid valve. Notable weak- 
ness or suppression of the mitral sound, as compared 
with the tricuspid, represents impairment of the 
function of the mitral valve, and, per contra, notable 
weakness or suppression of the tricuspid sound de- 
notes impairment of the function of the tricuspid 
Allowance in this comparison is to be made 
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for a normal disparity, the mitral sound being louder 
than the tricuapid in health. 

HedupUcation of Heart-sounds. — The sounds of the 
lieart are eaid to be reduplicated wlioa either the 
sj'Stolic or the diastolic sounds are repeated, or when 
both oeeur twice before the long pause or interval. 
Considering the heart-sounda as two-fold, that is, 
systolic and diastolic, and as represented by the 
whispered words Lub-dup, reduplication of the sys- 
tolic sound is expressed by Lublub-dup, of the 
diastolic by Lub-dupdup, and of both by Lubluh- 
dupdup. 

Clinically, reduplication of the diastolic 18 ob- 
served much more frequently than reduplication of 
the systolic sound. In other words, the pulmonic 
and aortic sounds, instead of being synchronous, 
occur in succession. This may occur when the sys- 
tolic sounds occur synchronously. The explanation 
is, that from increased tension of either the syatemic 
or the pulmonic arteries (oftener the latter), the 
recoil of the arterial coats after the systole, and the 
extension of the sigmoid valves, take place, in one 
artery sooner than in the other. If both the syetolic 
and the diastolic sounds be reduplicated, the explana- 
tion which seems most rational is, that the two ven- 
tricles contract, not in exact unison, but that one 
contracts a little before the other. In systolic redu- 
plication the mitral and the tricuspid sounds occur 
in succession instead of occurring synchronously. 
The sound of impulsion is not reduplicated. 

There is a form of functional disorder which may 
be confounded with reduplication of both sounds of 
the heart. In this disorder, with every alternate 
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ivolution of tlie heart, the sounds are wciik, and 
;he ventricular systole is not represented by a radial 
pulse, the force uf the contraction of the ventricle 
being insuflicient to cause an appreciable pulsation 
ill the remote arterieB; hence, the heart-sounds 
occur twice for each pulse at the wrist. Under these 
circumstances, however, the carotid pulse may gen- 
erally, if not always, be felt with the weak, as well 
as with the stronger, ventricular contraction, and in 
this way the error of confounding the disorder with 
reduplication may be avoided. 

Keduplication of the heart-sounds may occur in 
conneetiou with cardiac lesions, or there may be no 
evidence of any organic affection. In the latter case 
the anomaly falls properly among the varied forms 
of functional disorder of the heart. Whether, or 
not, it be conn«cted with lesions, it has no important 
pathological significance. It is usually of temporary 
duration. 

Cardiac Uurmurs. 

All adventitious abnormal sounds which are added 
to the heart-sounds, are embraced by the term cardiac 
murmurs. Let it be borno in mind that, conven- 
tionally, the murmurs are never abnormal modiUca- 
tions of the heart-sounds, but always newly produced 
sounds, and they always represent morbid conditions 
of either the heart or the blood. When due to 
morbid conditions of the blood, they are called in- 
organic, auiemic, or htemic murmurs, and when they 
represent valvular lesions or changes within the 
heart, they are distinguished as organic murmurs. 

The murmurs may be distributed into three groups 



228 



THK HEART. 



after dift'erciH'es in quality, nflniely : let, soft; 2(], 
roagh; aiul, 3i], musical murmurs. The soft raur- 
mui-s resemble the sound produced by air from the 
nozzle of a pair of bellows, aud, hence, are ofVen 
called bellows murmurs. Murmurs are said to be 
rough when tbeir qualities may be expressed by such 
terms as rasping, grating, creaking, croaking, etc. 
They are called musical when the sound is a musical 
note. The bellows murmurs are the most frequent, 
and the musical are more rare thau the rough mur- 
murs. The quality of a murmur does not in general 
invest it with any special pathological or diagnostic 
signilicance. The murmurs vary in pitch, being 
either relatively high or low. The variations in 
pitch are useful in aiding to discriminate different 
coexisting murmurs. 

Thisaceount of murmurs applies to those produced 
at the orilices or within the cavities of the heart. 
They are distinguished as endocardial murmurs. 
Adventitious sounds are, however, produced upon 
the external surface of the heart. These constitute 
exocardial, pericardial, or friction murmurs. 

Endocardial murmurs are produced by blood- 
currents pursuing either a normal or an abnormal 
direction. With a familiar knowledge of these cur- 
rents, and of their relations with the heart-sounds, 
the several endocardial murmurs are very easily 
understood, as regards poiuts involved iu their dif- 
ferentiation from each other. The student is, there- 
fore, advised first to become acquainted with the 
blood-currents in health and in disease. Directing 
the attention to the left side of the heart, there aru 
two nortnal blood-currents, namely, the current from 



CARDIAC MCBMCRS. 229 

the left auricle to the left ventricle, aud the current 
from the lef^ ventricle into the aorta. These may 
be distinguished as the direct currents. The first is 
the mitral direct current, and the second is the aortic 
direct current. Two abnormal currents may occur 
in the left side of the heart. These currents can 
only take place when the valves are rendered incom- 
petent by lesions. The incompetency of the valves 




allows of regurgitation, aud these abnormal currents 
may be distinguished as the regurgitant currents. 
One of these is a current backward from the left 
ventricle into the left auricle, owing to incompetency 
of the mitral valve; this is the mitral regurgitant 
current. The other is a current backwards from 
Jie aorta into the left ventricle, arising from incom- 
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jietoncy of the aortic valve; tbie is the aortic regur- 
gitant current. (Fige. 13 aod 14.) 

What are the relations of the four currents in the 
leftside of the heart with the heart-sounds? The 
mitral direct current takes place when the auricles 
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contract. The contraction of the auricles precedes 
the ventricular systole. The ventricular systole is 
synchronous with the systolic sounds of the heart. 
The mitral direct current, therefore, takes place just 
before these sounds. It begins after the diastolic 
sounds, and continues until it is suddenly and com- 
pletely arrested by the contraction of the ventricle. 
It is, therefore, presystolic. It is obvious that the 
current cannot continue during the ventricular con- 
traction, that is, when the first systolic sounds of tbe 
heart are produced. The mitral regurgitant current 
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is caused by the contraction of the ventricle; the 
curreut, therefore, must take place with the systolic 
aouuds of the heart. The aortic direct current, being 
caused by the contraction of the left ventricle, takes 
place with the systolic sounds of the heart. It is, 
therefore, coincident with the mitral regurgitant 
current. The aortic regurgitant current is caused 
by the recoil of the arterial coats upon the column 
of blood within the aorta directly after the ven- 
tricular systole, and as this recoil causes the diastolic 
aortic sound of the heart, the current and this sound 
must be coincident, 

Becapitulating the relations of the four currents 
with the heart-Bounds, the aortic direct and the 
mitral regurgitant take place with the systolic sounds 
— they are systoiic currents. The mitral direct cur- 
rent precedes the systolic sounds — it is presystolic; 
and the aortic regurgitant current takes place with 
the diastolic sound — it is diastolic. 

Analogous blood-currents take place in the right 
side of the heart, and have corresponding relations 
with the heart-sounds. These currents are the tri- 
cuspid direct, the tricuspid regurgitant, the pulmonic 
direct, and the pulmonic regurgitant. The pulmonic 
regurgitant is exceedingly rare in consequence of the 
infrequency of pulmonic lesions; but the tricuspid 
regurgitant is not uncommon, and occurs without 
valvular lesions or enlargement of the heart when 
the right ventricle is distended with blood, consti- 
tuting what has been called the " safety valve func- 
tion" of the tricuspid orifiee, 

iiic endocardial murmurs are produced by 

ifi foregoing direct and regurgitant blood-currents, 
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and they are designated hy the same names, that is, 
they are either direct or regurgitant. Thus, there 
are produced in the left aide of the heart — the side 
in which valvular lesions are seated in the great 
majority of cases — a mitral direct murmur, a mitral 
regurgitant murmur, an aortic direct murmur, and 
an aortic regurgitant murmur. In the right side of 
the heart there may be produced corresponding 
murmurs, namely, a tricuspid direct, a tricuspid 
regurgitant, a pulmonic direct, aud a pulmonic 
regurgitant. It remains to point out the means of 
differentiating these several raurmiira aside from 
their relations with the heart-sounds. 

Mitral Direct or Presi/stoUc Murmur. — This murmur 
begins after the diastolic sounds and ends abruptly 
with the systolic Bounds. Almost invariably, this 
murmur is rough in quality ; occasionally, it is a soft 
bellows murmur. When rough, it is often quite 
loud. The rough quality is peculiar ; it ia suggestive 
of vibration, and may be imitated by causing the 
lips or the tongue to vibrate with the breath in ex- 
piration, I state the mechanism of this murmur, 
inasmuch as the explanation is original with me, and 
has not been as yet generally accepted. It is caused 
by the vibrations of the mitral eurtaius, and takes 
place when these curtains are united at their sides, 
leaving a narrow buttonhole-like orifice through 
which the mitral direct current of blood flows. • 
Throwing the iips into vibration with the breath, 
represents not only the characteristic quality of the 
murmur, but the mode of its production. The 
physical conditions which are requisite generally for 
its productioD are a narrowed mitral orifice, and 
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fflaccidity of the mitral eurtaina. The latter of these 
©nditiona does not always exist in caaea of mitral 
bbstructive lesions, and, hence, the murmur by no 
pmeans always accompanies these lesions. When it 
is considered how loud a blubbering sound may be . 
produced by the vibration of the lips with a feeble 
current of air, it is not difficult to understand that 
an intense murmur may be caused by a current of 
blood propelled by the comparatively weak contrac- 
tion of the auricle. This murmur maybe produced 
artificially, and the raechaiiism of its production 
demonstrated in the following manner: Take a small 
India-rubber bag with thin walls — such as that which, 
when inflated, makes a balloon for children; attach 
the opening to the efferent tube of a Davidson's 
syringe; make a small oriiiee opposite to the at- 
tached opening of the bag; immerse the bag in a 
basin of water, and then force a current of water 
into the bag. "With a binaural stethoscope, the pec- 
toral extremity applied lightly to the bag, a murmur 
caused by the flow of water from the bag into the 
basin, is heard, resembling as closely as possible the 
I naual presystolic murmur. 

Peter states that the production of a mitral pre- 
systolic murmur requires hypertrophy of the left 
auricle.' This may be doubted, in view of the i'act 
_to be stated in the next paragraph. Hypertrophy of 

e auricle, however, accompanies the lesion which 

e murmur represents, when the murmur is organic. 

A mitral direct murmur may be produced without 
llitral lesions, the murmur having the same char- 
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acteristic ([iiality as when lesions exist, and being 
alflo quite loud. This fact, based on clinical proof, 
was stated by me many years since, together with 
the explanation. The murmur occurs when there 
are aortic lesions which permit regurgitation. Under 
these circumstances, at the time when the auricular 
contraction takes place, the left ventricle is already 
filled with blood, the mitral curtains are Seated out 
so as to be in contact with each other, and the mitral 
direct current passing between the curtains throws 
them into vibration precisely as when the orifice is 
narrowed. The vibration of the lips when lightly 
in contact, caused by the expired breath, illustrates 
the manner in which s mitral direct niurnmr takes 
place without mitral lesions. The murmur thus 
occurring without mitral lesions is not constant; it 
is now present and now absent, depending, as it 
does, on the quantity of blood within the left ven- 
tricle at the time of the contraction of the auricle. 
It follows from what has just been stated, that a 
mitral direct murmur is not always a sign of mitral 
obstructive lesions when there is free aortic regur- 
gitation. 

This murmur is limited to a circumscribed space 
around the apex of the heart. However loud the 
murmur may be in this situation, it is lost within a 
short distance from the apex.' 

It is proper to state that some observers do not 
attribute a presystolic murmur to the mitral direct 
current. Donaldson, Leaming, and others, suppose it 
to be, in fact, a mitral systolic murmur, the murmur 

■ Profoaaor Janeway statea that in rare mstaneea he bos heard 
sr the lower part gf the Ecapula. 
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r reaching the eiir before the systolic sounds are heard. 
The occurrence of this murmur in connection with 
aortic lesions, the mitral valves being sound, Kejt 
explains by supposing that the murmur may be pro- 
duced at the aortic orifice, the murmur being heard 
before the systolic sounds. There is, however, a 
very general agreement that the murmur is correctly 

■ .called a mitral direct murmur. 

I A mitral direct murmur is never due to a morbid 
condition of the blood. Although it occurs without 
mitral lesions, yet, inasmuch as its occurrence then 
requires the existence of aortic regurgitant lesions, 
it cannot be said to be an inorganic murmur. 

A mitral direct murmur, as has been stated, does 
not always accompany mitral lesions. If the mitral 
curtains are fixed or made rigid by ealciJi cation, so 
that vibration with the mitral direct current of blood 
does not take place, either the murmur is wanting, 
or its usual characteristic quality is absent. Feeble- 
ness of the auricular contraction from dilatation or 
over-distention of the auricle with blood, may cause 
the murmur to disappear. Under these circum- 
stances the murmur may be sometimes present and 
at other times absent. Cardiac vibration or thrill 
is a physical sign which accompanies often a well- 
marked characteristic presystolic murmur, but this 
sign may occur in connection with other valvular 
lesions. The thrill is presystolic in time when it 
accompanies the presystolic murmur. The thrill is 
systolic when it accompanies an aortic direct or a 

^mitral regurgitant murmur, and diastolic when it 
icompani^s an aortic regurgitant murmur. 
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Miti'ol Diastolic Murmvr. — A murmur may be 
produced by the mitral direct current of blood prior 
to the contraction of the left auricle ; iu other words, 
occurring before the presystolic murmur. From the 
latter this murmur may be distinguished as a mitral 
diastolic murmur. The flow of blood from the 
auricle into the ventricle begins directly the ven- 
tricular systole ends. This may be said to be a 
passive eurreot until the auricle contraete. The 
contraction of the auricle makes the current active. 
Now, under certain organic conditions, the passive 
current produces a murmur which, in point of time, 
is diastolic, that is, directly following the diastolic 
sounds of the heart. The murmur occurs at the 
same time as an aortic regurgitant murmur. From 
the latter it is to be discriminated by its localization 
at or near the apex of the heart, and by the absence. 
of a diastolic murmur at the l)a9e. It maj precede 
the characteristic presystolic murmur, differing from 
the latter in quality, or the diastolic murmur, with- 
out the characteristics which usually belong to the 
presystolic murmur, may continue during the whole 
of the long pause of the heart. 

The mitral diastolic murmur (as this murmur may 
be called) is doubtless rare, but less so, perhaps, than 
may be supposed, for two reasons : first, it is apt to 
be overlooked; and, second, when recognized it has 
been customary to refer it to the aortic orifice. The 
frequency of the murmur and the particular physical 
conditions under which it is present, are to be de- 
termined by further clinical study. 

Mitral Regurgitant Murmur — Mitral SysioUo Nm- 
regurgitani, or Intra-centricular Murmur. — The mitral 
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regurgitant niurraur, eynehronouB with the ayetoliu 
sounds, that is, a systolic murmur, may be soft, 
rough, or musical in quality, its intensity aod pitch 
being variable. Aside from its relation with the 
systolic heart-sounds, it is distinguished by having 
its maximum of intensity at or near the situation of 
the apex-beat. It may be limited to a circumscribed 
area, and if heard at a distance from the apex it is 
best transmitted laterally around the left side of the 
chest, on the line of the apex. It is often heard on 
the posterior aspect of the cheat near the lower angle 
of the left scapula, and not infrequently in the cor- 
responding situation on the right side. 

A murmur with the systolic sounds of the heart 
heard v/itbin- a limited area at the apex, may be due 
to roughness of the endocardial membrane without 
mitral incompetency, and, consequently, without a 
mitral regurgitant current. This is a mitral systolic 
non-regurgitant murmur. It may, also, be called an 
intra- ventricular murmur, being produced, not at 
the mitral orifice, but within the ventricle. This 
murmur cannot always be discriminated from a 
feeble mitral regurgitant murmur. If, however, a 
mitral murmur bo conducted laterally for some dis- 
tance to the left of the apex, and if it be heard on 
the back, it probably denotes mitral regurgitation. 
A mitral systolic, non-regurgitant, or intra-ventricu- 
lar murmur is the murmur present in endocarditis. 
It may be caused, as has been demonstrated by my 
colleague, Prof. Janeway, by a tendinous cord ex- 
tending from the inner wall on one side to the oppo- 
site side of the ventricular cavity. This occurs as a 

W)ngenital anomaly. Aneurism of the heart may 
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be so situated as to give rise to a murmur eimulatiug 
a mitral systolic murmur. Cardiac aneurism, how- 
ever, is exceedingly rare. Aneurism of the thoracic 
aorta may cause a murmur which, transmitted 
through the heart, simulates a mitral sygtolic 
murmur. 

The impulse of the apex of the heart against the 
adjacent portion of the lung sometimes forces the air 
from the air^vesicles sufficiently to give rise to a 
blowing souud occurring with each ventricular sys- 
tole. This is liable to be confounded with an endo- 
cardial murmur. Produced in the way just stated, 
it is heard only during the act of inspiration, and 
especially at the end of this act. 

A mitral systolic murmur is rarely, if ever, due to 
an abnormal condition of the blood, without any 
anatomical change in the \'alve or endocardial mem- 
brane. Conditions of the blood, however, which 
are favorable for the production of inorganic mur- 
mur may intensify this murmur as well as any of the 
organic murmurs. 

It has been conjectured that a mitral systolic mur- 
mur may be produced by a purely functional incom- 
petency of the mitral valve, permitting a mitral 
regurgitant current, no actual lesion of the valve or 
the mitral orifice existing. In this way are explained 
the occurrence of a mitral systolic murmur and its 
disappearance after a remoter duration, without 
other evidence of endocarditis or any organic aftee- 
tiou of the heart. It does not enter into the scope 
of this work to discuss the validity of this explana- 
tion. The fact, however, that a mitral systolic mur- 
mur may exist, continue for weeks or months, and 
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feveii for years, and dieappear, the niiirmiir being 
neither accompanied nor followed by signs or symp- 
toms denoting organic diseaae, is an important fact 
to be borne in mind with reference to diagnosis and 
prognosis. The temporary occurrence of this mur- 
mur in chorea has been attributed to fuuetional 
incompetency of the valvo due to irregular contrac- 
tion of the papillary muscles. 

Aortic Direct Murmur. — This murmur, like the 
mitral ayatolic murmurs, occurs with the systolic 
sounds of the heart. Of the organic murmurs ou 
the left aide of the heart, the mitral systolic murmurs 
and the aortic direct murmur are synchronous, the 
others having different relations with the heart- 
sounds. The aortic direct murmur differs from the 
mitral systolic murmurs in having its maximum of 
intensity at the base of the heart. It is loudest in 
the second intercostal space near the sternum. As 
a rule, it is louder in this intercostal apace on the 
right than on the left aide; this rule, however, has 
frequent exceptiona. It is transmitted belter and 
further upward than downward. It ia always heard 
over the carotid artery ; and it is sometimes louder 
over this artery than at the base of the heart. As a 
murmur may be produced within the carotid artery, 
it is desirable to determine, when a systolic murmur 
is heard at the base, whether the carotid murmur is 
a transmitted murmur or not. This point is to be 
settled by comparing the murmur over the carotid 
with the murmur at the base, as regards quality and 

■^tch. If the quality and pitch of the murmur in 

' e two situations be the same, it is fair to consider 

e murmur in the carotid as not produced within 
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tlie artery, but coii ducted , by the blood-curreot i'roni 
the aortic orifice. 

An aortic direct murnmr is frequently inorganic. 
It IB to be considered as such when it is not aseo- 
ciated with an aortic regurgitant ranrmur; when the 
heart is not enlarged-; when aniemia ia shown by the 
presence of niiirmurs in the large arteries; and when 
there is the venous hum' in the neck — these physical 
evidences of anremia being associated generally, not 
invariably, with pallor, and with symptoms pointing 
to impoverishment of the blood. Moreover, an in- 
organic murmur ia very rarely rough, and it is vari- 
able in its occurrence, being at one time present and 
at another time absent, whereas, an organic murmur 
is, in general, constant. Associated with other evi- 
dence of ancemia, an aortic direct murmur may, 
nevertheless, be organic, but, under the differentiating 
circumstances just stated, the lesion represented by 
the murmur, if the murmur be organic, must be in- 
nocuous, so that it is not of great practical impor- 



' To obtain tlie venous hum {bruit de diabU), cao^e the patieot 
to turn the head aa Tar as practicable to the left, and apply the 
slBthoseape to ihe neck or the right side, near the clavicle, behind 
the sterno-cleido- mastoid muscle. Presa the ilethoacope with 
different degrees of force before concluding that the mufmiij' is 
wanting. Tlie venous hum is continuous, and closely resemblea 
Lhe sound of the hummiog-lop. Gentle pressure, with the finger 
above the ftuthnscope, so as to interrupt the Sow of blood in the 
veins, cnusea the mnnnur at once to cease. This fact la proof of 
its being a venous murmur. A sjretolic murmur heard vrith the 
Btetboscupe applied to the neck, is an arterial murmur, which may 
either be produced within the artery, or transmiittd from the 
aortic orifice. An arterial and a venous murmur iri the nack often 
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I to determine whether the murmur be or be not 
inorganic. 

Like the other organic murmurs, an aortic direct 
murmur varies in difi'erent casee in intensity, quality, 
and pitch. An organic aortic direct murmur, per se, 
does not denote always aortic obstruction. It may 
be due simply to roughnesa of the membrane at or 
above the aortic orifice. 

Aortic Begurgitant Murmur — Aortic BimtoUc Non- 
rfgurgitant Murmur, or a Prediastolic Murmur. — An 
aortic regurgitant murmur occurs with the second 
diastolic sounds of the heart. It is almost always 
heard at the base of the heart, but, in some instances, 
when not appreciable at the base, it is heard a little 
below the base, namely, near the sternum on the 
left side on a level with the fourth costal cartilage. 
In some instances, however, the maximum of in- 
tensity is in a corresponding situation on the right 
side. In the latter situations it has generally its 
maximum of intensity. It is transmitted best in a 
downward direction, being often heard at the apex, 
and sometimes considerably below this point. It is 
never inorganic. It is usually not intense, low in 
pitch, and soft; but it may be loud, high, rough, or 
musical, 

A short murmur ia sometimes produced by the 
retrograde movement of the blood-current within 
the aorta, the aortic valve being intact, and regurgi- 
tation not, therefore, taking place. This murmur is 
due to roughening of the lining membrane of the 
aorta by atheroma or calcareous deposit, and it is 
always preceded by an aortic direct murmur. It 
i directly after the systole, and ends with the 
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second sound. Although of such brief duration, it 
is distinctly recognizable and distingutshed from the 
preceding aortic direct murmur. I have long been 
accustomed to demonstrate this murmur in private 
teaching, and have called it an aortic diastolic non- 
regurgitant murmur. A better name is a predias- 
tolic murmur. It cannot be said to have much 
practical importance, inasmuch as the lesion giving 
rise to it is represented bj the aortic direct murmur 
which precedes it. This murmur may be associated 
vritb a true regurgitant murmur. This is the ex- 
planation of a diastolic murmur which is rough 
before and soft after the aortic second sound. 

Coexisting Endocardial Mumuirs. — The murmurs 
referable to the left side of the heart, which have 
been considered, are often found in combination; 
two or three may coexist, or all of them may be 
present. Moreover, with more or less of these mur- 
murs may be associated murmurs referable to the 
right side of the heart. Having become familiar 
with their relations with the heart-sounds, and other 
points involved in their differentiation, it is not diffi- 
cult to recognize them in combination. The mitral 
murmurs are not infrequently associated. The 
mitral direct, being presystolic, ends with the sys- 
tolic sounds, and the mitral systolic or regurgitant 
begins with these sounds; the systolic sounds, as it 
were, divide these two murmure. These murmurs 
almost invariably differ from each other in pitch and 
quality. The presence of both, in fact, assists, rather 
than obstructs, the recognition of each. The aortic 
direct and the aortic regurgitant murmur, also, are 
often associated. A murmur then accompanies the 
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_ tyetolie and the diastolic aonnda of the heart; the 
two murmurs follow in the same rhythmical order 
as the two groups of heart-souudB, These murmurs, 
when associated, can only he confounded with peri- 
cardial friction-sounds. 

The combination of the aortic direct and the 
mitral systolic murmur alone offers any difficulty. 
These two murmurs have the aame relation with the 
heart-sounds; they are both systolic. How is it to 
be determined, when a systolic murmur is heard 
both at the baao and apex, whether a mitral mur- 
mur is transmitted to the base, or an aortic mur- 
mur is transmitted to the apex; in other words, 
how is it to be decided whether two murmurs are 
present or only one murmur? If these two mur- 
murs coexist, generally the circumstances which 
distinguish each separately can be ascertained. 
Thus, the aortic murmur is transmitted into the 
carotid artery, and the presence of that murmur is 
then established; the mitral regurgitant murmur is 
often transmitted laterally around the chest or heard 
at the lower angle of the scapula, and then the pres- 
ence of that murmur is established. But there are 
additional points, namely, the murmur at the base 
and that at the apex generally differ eufliciently in 
pitch or quality to render it evident that there are 
two murmurs ; and generally at a situation in the 
prtecordia between the base and apex, both murmurs 
may be either lost or become notably weakened. 
Attention to these points in most instances divests 
the problem of difficulty. 

Mitral and aortic lesions are often of a character 
give rise to only one murmur at either of these 
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orifices. A mitral direct murmur not infrequently 
is present without the mitral regurgitant, and the 
reverse of this is frequent. So, either an aortic direct 
or an aortic regurgitant murmur may exist without 
the other. 

Tricuspid Direct Murmur, — The lesions which are 
requisite for this murmur very rarely occur at the 
tricuspid orifice; hence, this murmur is exceedingly 
rare. It is to be distinguished from the mitral direct 
murmur by its localization being, not at the apex, 
but at the right border of the heart. The mitral 
direct and the tricuspid direct murmur may coexist; 
an instance of this kind has fallen under my observa- 
tion. In that instance a presystolic murmur, with 
the characteristic blubbering quality, was heard both 
at the apex and at the right side of the heart. 

Tricuspid Regurgitant Murmur. — This murmur is 
not of infrequent occurrence. Tricuspid regurgita- 
tion occurs often when the right ventricle is con- 
siderably dilated, without the existence of lesions of 
the valve. A tricuspid regurgitation current, how- 
ever, does not invariably give rise to an appreciable 
murmur. This fact is shown by the occurrence of a 
venous pulse in the neck, due to tricuspid regurgita- 
tion, when no murmur can be heard. 

The tricuspid regurgitant murmur, of course, 
occurs with the first or systolic sound, being systolic 
like the mitral regurgitant murmur, and the latter 
generally coexists. It is distinguished from the 
mitral regurgitant by its localization at the right 
inferior margin of the heart, and its transmission to 
the right rather than to the left. The coexistence 
of the mitral and the tricuspid regurgitant murmur 
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is determined by the differences in pitch and quality 
hetween a Hystolic murmur at the apex and at the 
right margin of the heart. A venous pulse, eyn- 
chronous with the first sound of the heart, points to 
tricuspid regurgitation, and, although sometimes 
present without a tricuspid regurgitant raurmur, 
when present it is corroborative evidence of the 
latter.' 

Pulmonic Direct Murmur. — A pulmonic direct 
mnrraur, if organic, is generally connected with con- 
genital lesions. The pulmonic direct and the aortic 
direct current of bjood taking place at the same 
instant, the murmurs representing both are, of 
course, systolic. How is the pulmonic to be dis- 
tinguished from the aortic direct murmur? The 
pulmonic murmur is heard in the left second inter- 

' Pulsation of tlie cervical veins is a not infrequent sign in oases 
of enlargamont of tha right side of the heart. The pulealion in 
the veins is visible, hut very rarely appreciahle by the toucb. It 
IE to be distinguished from pulsation of tbe arteries of the neck. 
This is easily done by finding tbat pressure just above the clavicle 
sufficient to interrupt the flow of blood in tiio veins, but not in the 
urteriea, abollfbea the pulsation. The venous pulse is genemlly 
due to a tricuspid regurgitant current, and is therefore caused by 
the contraction of the riglit ventricle. It may, however, be caused 
by the contraction of the right auricle. If caused by tbe contrac- 
tion of right ventricle giving rise to tricuspid regurgitation, the 
venous pulse is synchronous with the carotid pulse, the systolic 
sounds of the heart, and the apex-beat. If caused by the contrac- 
tion of the rigbt auricle, the venous pulse precedes the carotid pulse ; 
it is presystolic. A venous pulse thus may be either ventricular or 
auricular, and the differentiation is easily inade. There may be 
both a ventricular and an auricular venous pulse, the one sytl- 
ehronous with, and the other preceding, the carotid pulse. Pulsa- 
tion is sometimes observed in other veins than those of the neck — 
the brachial, femoral, and even veins ."till more remote from the 
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costal apace close to the gteraurn; but this is not 
very diBtiiictive, iuosmuch as, not iiifrequcDtlj, the 
aortic murmur is loudest iu that situation. The 
essential point of distinction is this: the pulmonic 
direct murmur is not transmitted into the carotid 
artery, whereas, the aortic direct mnrmur is always 
thus transmitted. If an aortic direct and a pulmouic 
direct murmur coexist, both being organic, the com- 
bination is to be ascertained by finding that the 
murmur in the second intercostal space on the right 
side diflers from that ou the left side in pitch or 
quality autficiently to show the presence of these 
murmnrs, the one on the right side being transmitted 
to the carotid artery. 

An inorganic or functional pulmonic direct mur- 
mur is of frequent occurrence in cases of anieraia. 
It is frequently associated with an inorganic aortic 
direct murmur, the presence of the two murmurs 
being evidenced by a difference in pitch. The theory 
of Waunym, that the systolic functioua! murmur 
heard in the lelt second intercostal apace near the 
sternum, and generally referred to the pulmonic 
orifice, is not a pulmonic, but a mitral regurgitant 
murmur conducted by the dilated appendix of the 
left auricle, has been elaborately advocated by Dr. 
Balfour, of Edinburgh. This theory is so strained 
and fanciful, that it hardiy deserves the discussions 
which it has received from others. It is certain that 
a mitral regurgitant murmur due to mitral lesions 
has its maximum of intensity at or near the apex of 
the heart. Why should a murmur hypothetically 
referred to functional incompetency of the mitral 
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valve be heard above the base of the heart and not 
at the apex? 

Pulmonic Regurgitant Murmur. — This murmur is 
exceedingly rare in consequence of the infrequency 
of pulmonic regurgitant lesions. It occurs, of course, 
like the aortic regurgitant, with the second or dias- 
tolic sound. Its presence can only he determined 
when other signs go to show the existence of pul- 
monic and the abseuco of aortic lesions. This mur- 
mur, as well as the aortic regurgitant, can uever be 
inorganic, its presence being proof of a regurgitant 
current of blood from incompetency of the pulmonic 
B^alve.' 



r Facta of practical importance in relation to the 
endocardial murmurs, are embraced in the following 
statements : 

The question eb to a murmur being organic or 
inorganic, relates chiefly, if not entirely, to the aortic 
direct and the pulmonic direct murmur, other mur- 
murs being almost invariably organic. 

Associated signs and Bjmptoma generally warrant 
^ detinite conclusion whether an aortic direct or a 
iulmouie direct murmur be, or be not, organic, and 
Hlder the circumstances which reuder it difficult to 
wide this question positively, a positive decision ie 
t of much immediate practical consequence. 
< Valvular lesions, whether obstructive, regurgitant, 
r innocuous, are so uniformly represented by mur- 
taur, that, aa a rule, absence of lesions may be predi- 
cted on the absence of murmur. 



' T hllVB 

Oibuted tu pi 




248 



THE HEART. 



With a practical knowledge of the differeDt org&oic 
murmurs, the eituation of lesions at cither of the 
orifices of the heart, or their existence at two or 
more of these orifices, maj be demonstratively de- 
termined. 

By means of the murmare, with other signs, it 
may be determined demonstratively whether the 
lesions involve obstruction or regurgitation, or both, 
or, on the other band, that they are, as regards im 
mediate pathological effects, innocuous. 

The murmurs do not afford definite information 
as to the amount of obstruction or regurgitation, in 
other words, as to the pathological importance or 
gravity of lesions wlien they are not innocuous. No 
positive conclusions on this point of view are to be 
drawn from the intensity of murmurs, their pitch, or 
their quality. As a rule, murmurs which are weak, 
more than those which are loud, represent grave 



Pericardial or Friction Murmur. — A pericardial or 
friction murmur is produced by the rubbing together 
of the surfaces of the pericardium in the systolic and 
diastolic movements of the heart. In the vast ma- 
jority of the cases in which this murmur occurs, it 
denotes either the presence of recent lymph which 
renders the surfaces more or less adhesive, or rough- 
ening from lymph which has become dense and 
adherent; its diagnostic significance, therefore, re- 
lates almost exclusively to pericarditis. In this 
relation it is of great practical importance. 

This cxocardial murmur is to be discriminated 
from the endocardial murmurs. The points involved 
in the discrimination are as follows: The murmur 
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ie double, tliat \b, a murmur aeeompanies both the 
veutrieular systole and diastole. Tt can, therefore, 
only be confounded with an aortic direct and an 
aortic regurgitant murmur in combination. The 
quality of the murmur is suggestive of rubbin^f or 
friction. It is sometimes a feehle, grazing sound; 
in other instances it is loud and rough. When 
rough, the quality is expressed by such terms as 
rasping, grating, creaking, etc. Although accom- 
panying both the systolic and diastolic sounds of the 
heart, it has not that uniform, fixed relation to these 
souuds which characterizes the aortic direct and the 
aortic regurgitant murmur; it is not in definite 
accord with the heart-sounds. Moreover, in inten- 
sity it varies with the successive movements of the 
heart, being louder with some revolutions than with 
others, in this regard dift'ering notably from the 
endocardial murmurs. It is not heard without the 
prtecordia, as a rule, and ia often limited to a part of 
the precordial region, whereas, certain of the endo- 
cardial murmurs, namely, the mitral regurgitant and 
the aortic direct, are often heard at a considerable 
distance from the heart. Firm pressure with the 
stethoscope and often a forced expiration intensify 
the murmur. Its source seems very near the surface 
of the chest. In this respect it differs notably from 
endocardial murmurs, the latter appearing to come 
from a certain distance within the chest. This point 
ot distinction is very i;[ipreciable, especially if, as 
often happens, a friction murmur be associated with 
an endocardial murmur. 
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The morbid physical conditions iucideiit to the 

difl'erent diseases of the heart, and the signs repre- 
senting these conditions, have been considered in the 
preceding chapter. The diseases are not to be con- 
sidered with reference to the asaeniblage of signs on 
which the physical diagnosis of each is to be based. 
Most of the diseases of the heart may be diagnosti- 
cated by means of physical signs. A few cardiac 
lesions do not admit of a pbysieal diagnosis, and they 
do not, therefore, claim consideration in this work. 
The following are the affections which will form 
separate headings in this chapter: Enlargement of 
the Heart by Hypertrophy and by Dilatation, Val- 
vular Lesions, Fatty Degeneration and Softening of 
the Heart, Endocarditis, Pericarditis, and Functional 
Disorders. Having considered these affections, the 
physical diagnosis of thoracic aneurism will be the 
concluding topic. 

Mihrgemeni of the Heart 67 Hypertrophy and by 
Dilatation. — Physical exploration to determine the 
size of the heart has three objects, namely, to detep- 
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mine, first, that the size of the heart is normal, or 
second, that the heart is enlarged, and, third, the 
degree of enlargement. These objects are attainable 
by means of percussion and auscultation. 

The heart iS of normal size when the apex-beat is 
in its normal situation, that is, in the fifth intercostal 
space, a little within a vertical line passing through 
the nipple (the linea mamroillaris) ; when the super- 
ficial cardiac space is not enlarged, as shown by 
percussion and by auscultation of the voice (vide page 
206), and when percussion shows the lateral borders 
of the heart to be situated normally, namely, on the 
left side a little within the line of the nipple, and on 
the right side of a finger's breadth to the right of the 
right margin of the sternum. These points of evi- 
dence warrant a positive conclusion that the heart is 
not enlarged. 

The fact of an enlargement and its degree are de- 
terminable by an abnormal situation of the a,pex, 
together with an increase of the superficial cardiac 
space and extension of the lateral boundaries of the 
deep cardiac space, especially on the left side. 

In cases of slight or very moderate enlargement, 
the apex is situated a little without the linea mara- 
raillaris, but not below the fifth intercostal space. A 
somewhat greater enlargement lowers the apex to 
the sixth intercostal space, and removes it further 
without the line of the nipple. In greater degrees 
of enlargement the apex is lowered to the seventh, 
eighth, or ninth intercostal space, and generally 
further removed to the left. The lowering of the 
apex and the removal to the left, are not uniformly 
proportionate to each other. As a rule, if the right 
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side of the heart be more enlarged than the left, the 
apex ia removed without the linea maramillariB fur- 
ther than when the enlargement of the left side of 
the heart predominates, and when the latter is the 
case, the apex ia lowered out of proportion to ita re- 
moval without that line. The relatively' abnormal 
situation downward and to the left, thus, ia evidence 
of the enlargement predominating in either the right 
or the left aide of the heart.' Generally the situation 
of the apex ia apparent to the touch and frequently 
to the eye. In aorae instances, however, the impulse 
can neither be seen nor felt. How is its situation to 
be then ascertained ? Auscultation furnishes a ready 
and reliable mode of determining this point. The 
situation in which the first sound of the heart has its 
maximum of intensity, as ascertained by means of 
the stethoscope, corresponds to the situation of the 
apex. This is hardly less definite than the presence 
of an appreciable impulse. 

In determining the fact of enlargement and its 
degree by the abnormal situation of the apex, causes 
of the latter which are extrinsic to the heart are to 
. be eliminated. The apex is removed to the left of 
its normal situation by enlargement of the left lobe 

' In Bome din gramma lie it lustrations — c-g-, Weil and Yen DuBch 
— the relatively greater removBl of the apex, either to Ibo left or 
downward, indicating that the enlargement predoiniiial«9 either ii: 
the right or the left ventricle, ia rupreeented as precisely the reverw 
of the Btatemenla here made. In these illustrations the extensioii 
of the area o«>upiud by Iho hoiirt is in a direction to the right if 
the right ventricle be predominantly enlarged, iLnd to the left if | 
the enlargement predominates in Iho left ventricle. The illustra- 
tions are haaed on theoretical conciusiona. Clinical obBcrvation 
shows them t( 
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of tlie liver, abdoinina! tumors, hydroperitoneum, 
the pregnant uterua, and gastric tympanites. These 
extrinsic conditions are to be excluded or due allow- 
ance made for them. In some cases in which one 
or more of these extrinsic causes of displacement 
may exist, the apex is carried into the axillary region. 
It is to be borne in mind that these causes of dis- 
placement may exist when there is more or less 
enlargement of the heart. All these causes, while 
they displace the apex to the left, do not lower, but 
tend to raise it above, its normal situation. On the 
other hand, an aneurismal or other tumor, situated 
above the heart, may press downward the organ, 
and in this way the apex ia more or less lowered.' 

The superficial cardiac space is increased in pro- 
portion as the heart is enlarged. The extent of this 
increase is easily determined by percussion and aus- 
cultation. Within this space there is notable dulneas 
on percussion. The degree of dulness ia greater 
than within the superficial cardiac space in health, 
and this degree of dulness is proportionate to the 
greater area in which the heart ia uncovered of lung. 
It is easy to delineate by percussion on the cheat the 
boundary of the anterior border of the upper lobe of 
the left lung, in other words, of the oblique line 
which ia the hypothenuae of the right-angled triangle 
representing the superficial cardiac space in health 
and in disease. The area of the superficial cardiac 
space ie also not less readily and precisely ascertained 
by auscultation of the voice; the limits of the lung 
within the prtecordia are denoted by an abrupt cee- 

' Professor Janewaj states thiit ha has known tbe apex lowered 
by an unusually long flrat piirtion of Iho aorlic urch 
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8ation or notable di mi nut! on of tlie vocal resonance. 
In women witb large mamnina auscultation is more 
available for this objeut tban percussion. The ex- 
tent to wliicli the superficial cardiac space is enlarged 
is a good criterion of the degree of the enlargement 
of the heart. 

In proportion as the heart is enlarged, the situa- 
tion of the left border is without the Hnea mammii- 
laris. Its situation is determined by percussion. 
Dulness, although not great, is sufficiently distinct 
within the deep cardiac space, and the line which 
denotes the left border of the heart is easily delineateil 
on the chest. This statement holds true with respect 
to the right border of the heart; but this border, 
even when the enlargement of the heart is great, is 
removed comparatively little to the right of its nor- 
mal situation. By means of percussion the bound- 
aries of the prsecordia as enlarged by the increased 
size of the heart may he determined and measured. 
In making this statement, it is assumed that the 
lungs are not diseased, and that the chest is not de- 
formed. Shrinkage of the upper lobe of the left 
lung may enlarge the superficial cardiac space, and 
cause displacement of the heart. The latter is an 
eft'ect of the presence of pleuritic effusion, and it 
may follow its removal. In cases of deformity from 
spinal curvature, to determine the fact of enlarge- 
ment of the heart, or its degree, is not always an 
easy problem. 

There is a liability to error in localizing the apex 
in some cases of enlargement. Owing to the blunted 
form of the apex, especially when the enlargement 
is chiefly of the right side of the heart, the apex-beat 
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may be feeble. It is liable to be overlooked, and a 
stronger impulse ia the intercostal space above the 
apex uiiataken for the apex-beat. Of course, the 
lowest impulse ia the apex-beat. Careful palpation, 
and finding by auscultation the spot where the first 
sound has its maximum of intensity, will prevent 
this error. 

Enlargement of the heart, and the degree of en- 
largement having been ascertained, it is to be 
determined whether hypertrophy or dilatation pre- 
dominate. If the enlargement be slight or moderate, 
it may be a question whether hypertrophy or dilata- 
tion exist alone. As a rule, if either of these two 
forma of enlargement exist without the other, it ia 
hypertrophy, for, with rare exceptions, hypertrophy 
precedes dilatation. If the enlargement be very 
great, as a rule, dilatation predominates, for the 
capability of hypertrophic increase of size has its 
limit, and an increase of size beyond this limit must 
be due to dilatation. 

The signs, denoting on the one hand hypertrophy, 
and on the other hand dilatation, relate to the 
impulses of the heart and to the hearl^sounds. 
With a moderate enlargement, hypertrophy is to 
be inferred from an abnormal force of the apex-beat, 
and an intensification of the systolic sounds, espe- 
cially the sound of impulsion over the apex. With 
a considerable or great enlargement, if hypertrophy 
predominate, the apex-beat may be abnormally 
strong and prolonged, but, as already stated, owing 
to its blunted form, the beat is sometimes weak and 

tfcely appreciable; the increased power of the 
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ventricular cootractioDS, representing the hyjier- 
trophy, is then to be determined hy impulsea i» the 
intercostal spaces above the apex. These impulses 
are sometimes present in each intercostal space be- 
tween the apex and the base, and they are abnor- 
mally strong in proportion as hypertrophy predomi- 
nates. Still more marked e^-idence of hypertrophy 
is sometimes obtained when the hand is placed over 
the prseeordia; a powerful heaving movement is felt. 
The increased power of the ventricular contractions 
may, in some cases, be in this way appreciated some- 
what as if the heart were held in the hand. In cases 
of considerable or great hypertrophic enlargement, 
the intensity of the sound of impulsion over the apex 
is notably increased; it is prolonged, and its boom- 
ing c^aality is more marked than in health. Not 
infrequently it is accompanied by a metallic ringing 
sound, or tinnitus. 

Moderate enlargement hy dilatation is character- 
ized by abnormal weakness of the apex-beat and of 
the systolic sounds over the apex. Cases, however, 
of simple dilatation are rare. If the enlargement be 
considerable or great, and dilatation predomiuate, 
all the impulses are weak, as compared with t 
cases in which hypertrophy predominates, and the 
sound of impulsion over the apex is diminished or 
nil, the feeble, short, mitral valvular sound either 
supplanting or predominating over the sound of im- 
pulsion. These points of distinction are marked in 
proportion as dilatation predomi nates. 

In the great majority of the cases of enlargement 
of the heart, valvular lesions coexist. These co- 
existing valvular lesions are represented by endo- 
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cardial mnrmiirs, and they may generally be excluded 
by the absence of the latter. In most of the cases 
in which enlargement exists without valvular lesions, 
it is associated with either pulmonary emphysema 
or chronic Eriglit's disease. 

Valvular Lesions. 

The physical diaguosis of valvular leaiouB embraces 
their localization at the dift'erent orifices within the 
heart, and the determination of their character as 
giving rise to obstruction and regurgitation, or of 
their innoGuousnesa in these respects. These objects 
of diagnosis involve the endocardial murmurs and 
the abnormal modifications of the heart-sounds which 
were considered in the preceding chapter. Lesions 
at the different orifices, namely, the mitral, aortic, 
tricuspid, and pulmonic, will be considered separ 
rately. 

Mitral Lesions. — The lesions at the mitral orifice 
are represented by the mitral murmurs — the mitral 
direct murmur, the mitral regurgitant, the mitral 
systolic n on- regurgitant or intra-ventricular, and the 
mitral diastolic murmur. Mitral obstructive lesions 
exist whenever the mitral direct murmur is present, 
with an exception already stated and explained {vide 
p. 233), namely, this murmur is present in some 
cases in which the mitral valve is intact, aortic 
lesions, giving rise to free regurgitation, existing in 
these cases. These exceptional instances are rare, 
and I am not aware that any have been reportect ■ 
except by myself. 
Mitral regurgitant lesions exist whenever a mitral I 
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marmor which is truly regurgitant is preeeot. A 
systolic mnrmur having its toaximum of intensity at 
or near the apex, transmitted laterally for a certain 
distance beyond the apex on the left side of the chest, 
and heard on the back near the lower angle of the 
scapula, generully, if not invariably, denotes a re- 
gurgitant current ; but a systolic mnrmur limited to 
a small area around the apex, or to the superficial 
cardiac space, is not proof of regurgitation. A truly 
regurgitant murmur, however, rnay be too feeble to 
be transmitted beyond the apex ; the proof of regur- 
gitatmu must then be based on other evidence asso- 
ciated with the murmur, namely, on enlargement of 
the heart and abnormal modifications of the heart- 
sounds. 

Mitral obstruction may exist without incompetency 
of the mitral valve, as shown by the presence not 
very infrequently of a mitral direct, without a mitral 
regurgitant, murmur. The converse of this is of 
more frequent occurrence, that is, regurgitation may 
exist without obstruction. The absence, however, 
of a mitral direct murmur is not positive proof 
against mitral lesions, for, as has been seen, the pro- 
duction of a characteristic mitral direct murmur re- 
quires the obstruction to be caused by an adherence 
of the mitral curtains at their sides, the curtains 
being sufiiciently Hexible to vibrate with the passage 
of the mitral direct current of blood. If these con- 
ditions for the production of the murmur do not 
exist, there may be no murmur produced by the 
mitral direct current; or, if a murmur be present, it 
is devoid of the usual characteristic quality. Mitral 
obstruction and regurgitation not infrequently co- 
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exist, as shown by tbe presenee of both the mitral 
direct ami tbe mitral regurgitant murmur. A mitral 
murmur, produced by a mitral direct current, but 
diastolic in point of time, is sometimes, as has been 
seen [vide page 236), observed in connection with 
mitral lesions. The signifieauee of this murmur, 
except that it denotes mitral lesioua, is not' yet 
ascertained. 

Tbe mitral murmurs do not, per se, denote the 
amount of obstruction or regurgitation, or of both 
combined. Information with reference to these 
points may be derived, in tbe first place, from a 
comparison of the aortic with tbe pulmonic second 
sound. Tbe amomit of obstruction or regurgitation, 
or both, is great in proportion as tbe aortic sound is 
weakened. Per contra, there can be but little ob- 
struction or regurgitation if tbe aortic and the pul- 
monic second sound preserve completely or nearly 
their normal relation to each other in respect of 
intensity. Information may, in the second place, be 
obtained by directing attention to tbe mitral valvular 
sound (vide page 225). In proportion as tbe function 
of the mitral valve is compromised by lesions, the 
mitral valvular sound at the apex will be weakened. 
In some eases this sound is lost, the sound of impul- 
sion remaining. 

Enlargement of the right side of tbe heart, which 
results from mitral obstructive and regurgitant 
lesions, is a criterion of tbe amount of obstruction 
and regurgitation taken in connection with the 
length of time in which they have existed. Hyper- 
trophic enlargement of tbe right ventricle inteusifiea 

e.pulmonic second sound, and allowance must be i 
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I for this modification in determining, by i 

comparison of the palmonic and the aortic sound, 
the degree in which the latter is weakened. Atten- 
tion 18 to be given to the tricuspid valvular sound ^^ 
(nf^ page 221). The intensity of this sound ia, in 
some measure, a criterion of the power of the right 
ventricular systole. 

Aortk Lesions. — Lesions are localized at the aortic 
orifice by the aortic murmurs, namely, the aortic 
direct and the aortic regurgitant murmur. Aortic 
obstructive lesions give rise to an aortic direct mur- 
mur; but it must be considered, in the first place, 
that an aortic direct murmur may be inorganic, and, 
in the second place, that, if the murmur be organic, 
it may be produced by lesions which occasion no ob- 
struction, aud are consequently innocuous. The 
existence of obstructive lesions must be determined 
by evidence added to the presence of the murmur. 
This evidence is either diminished intensity or sup- 
pression of the aortic second sound, and enlarge- 
ment of the left ventricle. If the lesions which 
occasion obstruction are of a character to diminish 
or arrest the movements of the aortic valve, the 
aortic secoud sound will be either weakened or lost. 
If valvular lesions be limited to the aortic orifice, 
the degree of enlargement of the left ventricle is a 
criterion of their pathological importance. 

Regurgitant lesions at the aortic orifice give rise 
to an aortic regurgitant murmur. This murmur, of 
course, is always proof of regurgitation ; but the 
murmur gives no definite information concerning 
the amount of incompetency of the aortic valve. A 
loud murmur may be produced by a regurgitant 



stream no small as to be, for the time, iusignificant ; 
aud, on the other hand, a large regurgitant current 
may give riae to a feeble murmur. The exteot to 
which the valve is damaged by the lesions, is to be 
determined, first, by either weakness or suppression 
of the aortic sound, and, second, by the degree of 
enlargement of the left ventricle. 

Aortic obstructive and regurgitant lesions are 
often associated. An aortic direct aud an aortic 
regurgitant murmur are then both present, with a 
weakened aortic sound or its suppression, and en- 
largement of the left ventricle according to the 
amount of the obstruction and regurgitation, to- 
gether with the length of time during which the 
latter have existed. These effects, and not the 
intensity, nor the pitch, nor the quality of tho 
murmurs, are indicative of their pathological im- 
portance. 

Mitral and aortic lesions often coexist, giving rise 
to two, three, or four of the obstructive and regur- 
gitant murmurs in the lefV side of the heart. In 
addition to the murmurs in these cases, the effects of 
the combined lesioas are shown in the modification 
of the heart-sounds, and enlargement of both aides 
of the heart. 

Tricuspid Lesions. — Tricuspid obstructive lesions 
are exceedingly rare. A few instances of the kind 
of obstruction which is represented by a tricuspid 
direct or presystohc murmur, have been reported. 
One instance has fallen under my observation. In 
this ease, as in the other instances which have been J 
reported, the tricuspid were associated with mitral. I 
sions : hence, in localizing an obstructive lesion t 
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the tricusjiid orifice, the presence of thts preeyslolic 
murmur on each sule of the heart, that ia, the coex- 
istence of mitral aiirt tricuspid direct murmur is to 
he determined. This point has already been con- 
sidered {vide page 244). 

Tricuspid regurgitation is not uncommon. Gen- 
erally the inauflScieney is caused by dilatation of the 
right ventricle occurring as an effect of mitral regur- 
gitant or obstructive lesions. Tricuspid regurgita- 
tion ia not always represented by murmur; and 
when A tricuspid regurgitant murmur is present, it 
is to be discriminated from a coexisting mitral re- 
gurgitant murmur. This point has been considered 
{pide page 244), A sign of free tricuspid regurgita- 
tion with hypertrophy of the right ventricle, is pul- 
sation of the liver, which may be seen and felt. 
This pulsation is sometimes notably strong. If the 
liver be enlnrged, the pulsation may be communi- 
cated to the greater part of the abdomen, and its 
force may be suggestive of aneurism of the ab- 
dominal aorta. Pulsation of the liver may be ob- 
served when there ia no jugular pulse nor notable 
turgescence of the cervical veins. 

Pulmonic Jjcsions. — As compared with aortic 
lesions, these are of infrequent occurrence, and they 
are generally congenital. Lesions giving rise to a 
pulmonic direct murmur may be localized by differ- 
entiating this murmur from the aortic direct mur- 
mur (vide page 245). It is to be considered that an 
inorgajiic pulmonic direct murmur is not infrequent. 
Pulmonic regurgitant lesions can only be diagnosti- 
cated by determining that a murmur is produced at 
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the pulmonic and not at the aortic orifice {cide page 
247). 

Satti/ Degeneration, Myooarditis, and Softening of the 
Heart.— l^aXiy degeneration of the heart is not rep- 
resented hy any distinctive signs, but, nevertheless, 
the physical diagnosis, taking into account the 
clinical history, may be quite positive. The signs 
are those which denote persistent muscular weak- 
ness of the heart. The apex-beat, if appreciable, is 
feeble. The intensity of the heart-sounds is dimin- 
ished, and especially the intensity of the systolic 
sounds. The sound of impulsion and even the 
mitral valvular sound may be suppressed over the 
apex. The sound of impulsion is especially im- 
paired or lost, the systolic sound which is heard 
being chiefly or exclusively the mitral valvular 
sound. This sound is short and valvular, in quality 
like the diastolic sound. Now these evidences of 
weakened muscular power may occur when the 
weakness is merely functional, aud when the heart 
is enlarged by predominant dilatation. But func- 
tional weakness is generally transient, and is suffi- 
ciently explained by the existence of otber than 
cardiac disease. Enlargement by dilatation is 
readily determined by physical signs. If the heart 
be but little, or not at all, enlarged, and pathological 
conditions adequate to explain diminished muscular 
power irrespective of cardiac disease be excluded, 
and at the same time the signs being connected with 
diagnostic symptoms, the existence of fatty degen- 
eration may be determined with much confidence. 
Fatty degeneration may coexist with valvular 

Bions and enlargement of the heart. The physical 
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diagnosu of frnttv degeneration nnder the^e circam- 
staoccs 13 not a simple problem. A probable diag- 
noeaa max be madevrbeo the amoant of enlargement 
aeenu insufficient to accoant tor the signs denoting 
musciilar veakneee of the heart, and when symptoms 
belonging to the clinical history point to fatty de- 
geoeretioD. 

Softening of the mascalar stnicture of the heart, 
oceorring in rayooarditis, in contanaed fever, and 
other general diaeaees. is denoted by the same signs 
which are embraced in the physical diagnosis of 
&tty degeneration, the most marked evidence being 
notable weakness of the systolic valvular sounds, 
and especially weakness or suppression of the sound 
of impulsion. 

Efutorarditis. — The physical diagnosis of endocar- 
ditis relates especially to its occurrence in connection 
with articular rheumatism. The diagnostic sign is 
a mitral systolic non-regurgitant murmur {vide page 
205), The presence of this murmur, however, in a 
case of rheumatism, is not positive proof of an ex- 
isting endocarditis, more especially if the patient 
have previously had articular rheumatism, because 
an endocarditis developed in a previous attack may 
have left a permanent murmur. If the murmur be 
a mitral regurgitant murmur, and the heart be en- 
larged, it is quite certain that endocarditis has pre- 
viously occurred. The positive proof ia the pro- 
duction of the murmur during an attack of rheu- 
matism, when previous examinations made after the 
commencement of the rheumatic attack, bad shown 
that there was no mitral murmur. An aortic direct 
murmur, in cases of rheumatism, is not evideuce of 
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ndocarditis, because in rtian^- cases of rlieumatiBm 
this murraar occurs and is lo be regarded as in- 
organic. 

In the variety of endocarditis known as ulcerative, 
occurring in the course of infectious or septic dis- 
eases, and sometimes without any known patholo- 
gical connection, an aortic murmur may be devel- 
oped, with or without a coexisting mitral murmur, 
owing to the soft masses present on the valves. 

Endocarditis is probably of frequent occurrence as 
secondary to mitral an J aortic valvular lesions; but, 
under these circumstances, a physical diagnosis is 
impracticable. 

Perkardilis. — The physical diagnosis of pericarditis 
in the first stage, that is, prior to the eftusiou of 
liquid, is to be based on a pericardial friction mur- 
mur. Fortunately I'or diagnosis, this murmur is 
uniformly present. Its characters as contrasted with 
endocardial murmurs have been stated {I'ide page 
214). The presence of a pericardial friction mur- 
mur, in connection with symptoms denoting peri- 
carditis, renders the diagnosis quite positive. There 
is, however, one liability to error. In some cases of 
pleurisy or pneumonia with pleuritic inflammation, 
the movements of the heart occasion a rubbing to- 
gether of the roughened pleural surfaces, and in this 
way a cardiac pleural friction murmur is produced. 
This may be single or double, and when double, it 
simulates the murmur produced within the pericar- 
dial sac. It is limited to the border of the heart, and 
is neither accompanied nor followed by pericardial 
eflusion. Of course, the error of mistaking a car- 
diac pleural friction murmur for one produced 
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within the pericardium, can only occur wheu jjleurisj' 
4^xiet8, either aa a primary' aftectiou or as secondary' 
lo pneumonia. 

lu the seconil stage of pericarditis, that is, after 
the eftbaion of liquid has taken place, the pericardial 
frictiou murmur often, but not always, disappears. 
The physical diagnosis in this stage is then to be 
based on the signs which show the presence of a 
greater or less quantity of liquid within the pericar- 
dial sac The signs which denote pericardial effu- 
sion, and its amount have been stated {vule page 
220). With a moderate effusion, the apex nf the 
heart is raised, and the apex-beat may he felt in the 
fourth intercostal space, and removed to the left of 
its normal situation. With considerable or large 
effusion, the apex-beat is lost, and the sonnds of the 
heart are feeble and distant. The sound of irapiil- 
sion is lost, leaving the mitral and tricuspid sounds, 
which are short and valvular like the diastolic 
sounds. 

Increase or diminution of liquid in the second 
stage of pericarditis is readily determined by signs 
obtained bypereussiou and auscultation. When the 
quantity is much diminished, the friction murmur, 
if it have been suppressed, returns, and persists 
until the pericardial surfaces become agglutinated. 
Not infrequently, by auscultating when the body of 
the patient is inclined forward, a friction murmur 
may be heard, notwithstanding the pericardial sac 
contains a large quantity of liquid. 

In cases of chronic pericarditis with very large 
effusion, dilatation of the pericardial sac is shown 
by signs obtained by percussion and auscultation. 
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SThere is no apex impulse, the heart-sounds are 
feeble and distant, tiie systolic aouuda being short 
and valvular, and the prfecordia may be notablj 
projecting. 

A malignant morbid growth filling the pericardial 
sac and inclosing within it the heart, may give rise 
to all the signs of pericardial effusion. A case of 
this kind, in a young subject, has fallen under my 
observation. 

With reference to diagnosis, the etiological rela- 
tions of pericarditis should be kept in mind. These 
are acute articular rheumatism, Bright's disease, and 
either pleurisy or pneumonia. It rarely occurs in 
other connections, and, as an idiopathic affection, it 
is extremely rare. 

The presence of air and liquid within the pericar- 
dial sac gives rise to loud splashing sounds which, 
occurring when respiration is suspended, and when 
pneumo-hydrothorax is excluded, are at once diag- 
nostic of pneumo-hydropericardiura. 

Functional Disorders. — Of the varied forms of 
functional disorder of the heart, some are rare, and 
others are of frequent occurrence. A rare form is 
persistent frequency of the heart's action, the pulse 
being from 100 to 120 or more per minute, for 
weeks, mouths, and even years. This form of die- 
order exists in the affection known as exophthalmic 
goitre, Graves's or Basedow's disease. It occurs, 
also, without being associated with either promi- 
nence of the eyes or enlargement of the thyroid 
ibody. In a rare form, the opposite of this, the ac- 
!&on of the heart is abnormally infrequent, the pulse 

lling to 50, 40, 30, or less, per miuute, the infre- 
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quency not being an idiosyncrasy, either congenital 
or acquired, and continuing for a limited period. 
The occurrence with every alternate revolution of 
the heart of a ventricular systole so feeble as not to 
be represented by a radial pulse, is another rare 
form, and another is a want of synchronism in either 
the contraction of the two ventricles, or of the recoil 
of the coats of the aorta and the pulmonic artery, 
giving rise to reduplication of heart-sounds {vide 
page 226), In the more common forma, the disorder 
occurs in paroxysms which are variable in duration 
and in the frequency of their occurrence, the heart, 
in the paroxysms, beating irregularly, and often 
with intermissions, the action in some instances 
being violent and in other instances feeble or flut- 
tering. These common forma are embraced under 
the name palpitation. 

As regards the physical diagnosis, all the forma of 
disorder are in the same category; in all the func- 
tional character of the affection is determined by 
excIuBioii, inflammatory affections and lesions being 
excluded by the absence of their diagnostic signs. 
In whatever way the action of the heart is disturbed, 
however great may be the disturbance, and let it be 
attended with ever so much distress or anxiety, if 
physical exploration furnish no evidence of endo- 
carditis, pericarditis, valvular lesions, enlargement 
of the heart, fatly degeneration, or heart-clot, the 
affection is to be considered as functional. If purely 
functional, the affection is unattended by danger, 
and is generally remediable, at least in the common 
forms. Ilence, the very great importance of a posi- 
tive diagnosis. 
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lu one point of view, the physical diagnoeie iti 
fnnctional disorders may he said to rest, not on 
negative, hut on positive evidence. Percussion and 
aascultation afford the means, tiot only of excluding 
inflammatory atlectioua and leeions, but of demon- 
strating the fact tliat the organ ie sound, at least as 
regards freedom from ordinary lesions. That its 
size is normal, is shown by the normal situation of 
the apex-beat, of the lateral boundaries of the ppEe- 
cordia, and of the area of the superficial cardiac 
space. That the valves are unaffected, is shown by 
the normal characters of the heart- sounds. These 
positive facts, taken in connection with the absence 
of morbid signs, render the diagnosis certain. More- 
over, the evidence, positive and negative, is readily 
and quickly obtained. Indeed, the time required 
for reaching a conclusion is so brief, that it is often 
politic to prolong unnecessarily the examination in 
order that a positive assurance of the soundness of 
the orgaa may have in the mind of the patient the 
weight which is desirable in order to secure relief 
from anxiety and apprehension. 

Functional disorders are not iutrequently asso- 
ciated with lesions with which they have no essential 
pathological connection, A patient with lesions 
which are either innocuous or attended with little, 
if any, inconvenience, may suffer from disturbance 
of the action of the heart produced by causes which 
are wholly independent of the lesions. There is a 
liability, in these cases, to the error of attributing 
the disorders to the lesions, and thus forming an ex- 
aggerated estimate of the importance of the latter. 
_. To decide how much of the disturbed action of the 
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heart is ilue to a superadded fiinctionai affection, is 
not OB easy as to determine that lesions do not exist. 
The dtiCtsioD must be based on the character, degree, 
or extent of the lesions, as evidenced hy the physical 
signs. In this connection may be stated a practical 
maxim which it is well to bear in mind whether 
functional disorders exist or not, namely, valvular 
lesions rarely give rise to much inconvenience until 
they have led to enlargement of the heart ; and en- 
largement, either with or without valvular lesions, 
as a rule, does not lead to the serious effects which" ' 
are characteristic of cardiac disease, so long as the ■ 
enlargement is due to predominant hypertrophy and 
not to dilatation. 

Thoracic Aneurism. 

The physical conditions incident to thoracic aneu- 
rism which are concerned in the production of signs, 
are, the presence of a tumor within the chest, of 
variable size, formed by the aneurismal aac ; the 
passage of blood into the sac with each ventricular 
systole, and the expulsion of blood in the diastole by 
the recoil of the coats of the aneurism; the size of 
the opening into the sac as aflecting the quantity of 
blood which it receives with each systole ; the quan- 
tity of stratified fibrin which the sac contains ; the 
point of connection with the aorta of the aneurismal 
tumor, and the direction from this point in which 
the tumor extends, together with its relations to the 
lungs, the trachea, the primary bronchi, the intra^ 
thoracic veins, the cesophagus, the recurrent laryngeal 
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"nerve, the sympathetic nerve, aud either the iniioni- 
iuate or subclaviau artery. 

With reference to diagnosis, it is well to bear in 
mind that, in the great roajority of cases, an aortic 
aneurism ie connected with either the ascending 
portion, or the junction of the ascending and the 
transverse portion of the arch, and that the tumor 
generally extends to the right in a lateral or antero- 
lateral direction. The physical diagnosis is more 
easily made when the aneurisraal tumor is thus con- 
nected. The signs are less available if the anenrism 
arise from the transverse or descending aorta, and 
especially if the tumor extends in a direction down- 
ward or backward. 

An aneurismal tamor which has made its way 
through the walls of the chest, or which, without 
perforation, causes a circumscribed bulging obvious 
to the eye and touch, presents the following diag- 
nostic signs: An impulse is seen and felt which is 
synchronous with the ventricular systole. The force 
of the impulse is variable, depending, aside from the 
force with which the lefl ventricle coutracts, upon 
the size of the orifice between the sac and the artery, 
and the quantity of fibrin which the sac contains. A 
vibration or thrill with each impulse is sometimes a 
marked sign, but is often wanting. Frequently, but 
by no means constantly, a systolic murmur is heard 
over the tumor, and there may be also a diastolic 
murmur produced by the passage of blood from the 
sac. The heart-sounds are transmitted to the tumor 
with more or less increased intensity. There is 
notable dulness on percussion over an area corre- 
sponding to the space within the chest which the 
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tnmor occupiea. If the tumor be of coiiaiderable 
Bize, it may produce condensation of lung around it; 
the area of dulnesa on percussion will be in this way 
extended beyond the limits of the tumor. Under 
these circumstances, bronchial respiration and bron- 
chophony may be produced. If the aceurismal sac 
be beneath the integument, there may be to the 
touch a sense of fluctuation. 

With the foregoing signs, the physical diagnosis 
scarcely admits of doubt. Some of the signs may be 
produced by a tumor, not aneurismal, so situated as 
to receive and conduct the aortic impulse. The 
chancea of a tumor being so situated aa to simulate 
the signs of an aneurism are few, I have met with 
a case of empyema in which perforation of the chest 
took place in the second intercostal space on the 
right side of the sternum, giving rise in this situation 
to a fluctuating tumor which had a strong pulsation. 
On a superlicial examination the case seemed clearly 
one of aneurism; but an examination of the cheat 
showed the right pleural cavity to be tilled with 
liquid, and a puncture in the axillary region gave 
exit to a large quantity of pus, the pulsating tumor 
disappearing after a certain quantity of the purulent 
liquid had escaped. I have met with a similar pul- 
sating tumor, incident to empyema, on the posterior 
Eispect of the chest. 

When, from its small size or its situation, an 
aneurismal tumor does not come into contact with 
the thoracic wall, and when it is situated beneath 
the sternum, signs obtained by palpation and inspec- 
tion being absent, the physical diagnosis is less eaay. 
Important signs are, dulness withio a circumscribed 
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space situated in the conree of the aorta; an abnor- 
mal transmisBioD of tlie heart-aounda within this 
space, and the preaeiice of murmurs. These signs 
are not always available, and when present they are 
not sufficient for a positive diagnosis. Other physi- 
cal evidence and the presence of certain symptoms 
render the existence of anenriani highly probable 
either with or without the foregoing signs. If an 
aneuriamal tumor press upon the trachea, it occa- 
sions a tracheal rSle, or stridor, together with 
weakness of the respiratory murmur on both sides 
of the chest. If the tumor press upon a primary 
bronchus, it occasions diminished or suppressed re- 
spiratory murmur ou one side, and increased respira- 
tory murmur on the other side of the chest. These 
physical signs should always lead to a suspicion of 
aneurism in a person forty years of age. Symptoms 
which should excite this suspicion and lead to careful 
physical exploration for the physical signs of aneu- 
rism, are dyspncea from spasm or paralysis of the 
muscles of the glottis, and aphonia or impairment 
of the voice without evidence of laryngitis, these 
symptoms denoting either excitation or pressure of 
the recurrent laryngeal nerve; dysphagia from pres- 
sure upon the oesophagus; congestion of the face 
neck, and upper extremities from obstruction of the 
vena cava or the vense innominate; inequality of 
the radial, carotid, and subclavian pulsation on the 
two sides, or the absence of pulsation ou one side, 
and contraction of one of the pupils. These symp- 
toms not only render probable the existence of 
aneurism, but indicate its situation as regards the 
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aorta and the direction in which the aneurisraal 
tumor extends. 

An aneurism may be suspected when, owing to 
shrinkage of the lung, or deformity of the chest, 
either the aorta or the pulmonary artery just above 
the heart is removed laterally from its normal 
situation or brought into contact with the walls of 
the chest in the second intercostal space, so as to 
give rise to an appreciable impulse. A murmur 
may also be present at the point of impulse. An 
error of diagnosis under these circumstances is 
avoided by finding an adequate explanation of the 
signs just noted, and by the absence of other signs 
and of symptoms which are diagnostic of aneurism. 

In conclusion, an aortic murmur, however intense 
or rough, is never evidence of aortic aneurism, and, 
on the other hand, the absence of murmur is by no 
means sufficient for the exclusion of aneurism. 
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pulsating, 176 


CoKged-whoel reBpiration, 120 


Endocardial murmurs, 228, 248 


CollapBQof lung. 22, 15» 
Conditions, morbid physical, in- 


Endocarditis, diagnoaia of, 264 


Ejiucardial murmur, 228, 248 


cident to different dis- 




euaeaoftliereBpiratory 


Eiploration, physical, different 


ayatem, 20, 155 


melhoda of, 13 


sumniBrjof, 2B 


Exudation in air-veaiclea, 28, 27 


physical, of the heart in aia- 




ease, 208, 215 


UISSURES, interlobar, IS, 41, 
r 42 


in beHlth, 203, 204 




Flatness, 64: 


reaonance, 72 


conditions causing, 64 


by cracked -metal reso- 


hepatic, 63, 66 


niinoo, 73 


Fremitus, diminished, 151 


by dulnesfl, 06 


increased, 143, 146 


4 l>y flalnesB on percuB- 


in different regions, 92 


sion, 64 


normal, vocal, 90 


by tympanitic reso- 








by reaiculotympanitio 


229 


reaonance, 70 


pleuriUc, 21, 135, 171, 265 


CongeaUon,h.vpostalio,ofliingfl, 




cedemain, 189 


riANGRENE, pulmonary, 22, 
\J 25, 187 


Coughing, signs obtained by, 162 


Glottis, cedema of, 156 


imitation of, 78 


paralysis of, 155, 278 


Crepitant rale, 28,131, 171 






Goitre, exophthalmic, 267 


T\EATH-KATTLES, 122 

U Diaphragmatic hernia, 202 

DiEeasea of tho reapiratory aya- 


Oruvea's disease, 207 


Gurgling rilla, 134 




tero, phyaieal conditions inci- 
dent to, 20, 154 


IJE AKT, abnormal impulses of. 


Dnlneas, 66 


anatomical relations of, 203 


eondiliona causing, 60 


apes boat of, 20, 204, 205, 


hepatic, 53, 5G 


217,261,252,254 
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Heart, diagnosis of diseases of, 
251 
dilatation of, 217 
enlargement of, 216, 251 
fatty degeneration and soft- 
ening of, 218, 263 
first sound of, intensified, 
222 
weakened, 222 
functional disorders of, 267 
hypertrophy of, 217 
hypertrophy and dilatation 
of, 250 
signs of, 251, 255, 256 
inflammation of, 263, 264 
murmurs of, 203, 208, 227, 

249 
normal, 251 
palpitation of, 268 
physical conditions of, in 
disease, 203, 215 
in health, 203,204 
second soimd, aortic, weak- 
ened, 224 
pulmonic, weak- 
ened, 224 
softening of, 263 
sounds of, 203, 208 

abnormal modifications 
of, 221, 224 
transmission of, in 
phthisis, 199 
five in number, 214 
mechanism of, 210, 21 1 
mitral systolic, 213, 214, 

225 
reduplication of, 226, 

268 
tricuspid systolic, 213, 
214, 225 
valvular lesions of, 219, 257 
aortic, 260 
mitral, 257 
pulmonic, 262 
tricuspid, 261 
Hemorrhagic infarctus, 22, 65, 

186 
Hernia, diaphragmatic, 26, 27, 

202 
Hum, venous, 240 
Hydatids of lung, 22 
Hydrothorax, 21, 169, 176 



TNDETERMINATE rales, 139 
1 Infarctus, hemorrhagic, 22, 

65, 186 
Inspiratory sound shortened, 117 
Intensity of normal and abnor- 
mal sounds, difiTerences of, 28, 
29, 46, 68 
Interrupted respiration, 120 
Interstitial pneumonia, 201 

TERKING respiration, 120 

LARYNGEAL and tracheal 
respiration, 82 
rales, 122 
voice, 89 
Laryngismus stridulus, 155 
Larynx, foreign bodies in, 156 
and trachea, afi'ections of, 

27, 155, 156 
tumors of, 156 
uk'ers of, 156 
Lesions, valvular, of heart, 219, 
257 
diagnosis of, 257 
Liquid, in chest, 21, 23, 26, 64 
Liver, dulness over, 53, 56 

flatness over, 53, 56 
Lobular pneumonia, 22, 159, 161 
Lobules, pulmonary, collapse of, 

22, 159 
Lung, solidification of, 22, 27, 
34, 108, 145, 146 

METALLIC tinkling, 135, 137, 
152, 179 
Mitral lesions, diagnosis of, 257 
Mitral murmurs, direct, 232 
diastolic, 236 
regurgitant, 236 
presystolic, 232 
systolic non-regurgitant or 
intra-ventricular, 236 
Murmur, aortic direct, 239, 242, 
243, 247 
aortic prediastolic, 241 
cardiac, 203, 208, 220, 227, 

232, 249 
cardiac pleural, 238, 265 
diastolic or non-regurgitant, 
241 



24 
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Murmur, endocardial, 228, 248 


Percussion, modes of perform- 


oowUliriK, 2J3 


ing, 45 


uxocardial, 228, 24g 


□!>jocta of, 46 


mitral diastolic, 28(1, 357 


poailion for, 60, 61 


nre»YEtolic, 282. 267 




rules in practice of, 00 


without mitral lesions, 


sense of resistance in, 74 


2S8, 236, 267 * 
limits of, 284 


signs of disease furnished 


by, 68 


thrili wilh, 235 


Percussors, 46 


mitral direct, 232 


Pericardial <ir friction murmur. 


regurgiunt, 23G, 257 


228, 248, 266 


mitral ayatolic, non-regurgi- 


sac. liquid within, 220 


UtDt, or intra-veDtri- 


Burfaces, raughnees of, 220 


cular, 286, 2S1 


Pericarfltis, chronic, 266 


cauaatioD, 237, 268 


diagnosis of, 265 


normal VBSicular, 84 


Phthisis, 22,23,26, 112,193 


in the different regiong. 


adranced, 194, 200 


80 




pecicardial or friction, 228, 


flhroid, 201 


248 


groupa of csaeaiii, 198 


pulmonic direct, 246 


incipient, 193, 196, 198 


regurgitant, 247 


regurgitant, 241 


signs, direct and accessory 


tricuspid direct, 244 


of, 195 


regurgitant, 244 
vesioukr diminished, 101 


Pitch of normal and abnormal 


sounds, 28, 29, 46 


cauflos, 103 


Pleural rales, 21, 135, 171, 265 




Pleurisy, acute and chronic, 21, 




26, 35, 169 


Murmurs, endocardial, 228,231 


signs of Brat stage of, 171 


ex<)Ctirdial,228, 248 


friction sound in, 171 


facta of importance relating 


signs of second stage of, 


to, 247 


171 


groupa of, 227 
Eamifc, 227 


horiEonlaliindS-shaped 


lines in, 172 


organic and inorgHnic, 227 


Pleurisy, chninio, aigua of, 174 
Pleuro-pneumonia, 180 


Myocarditia, 263 




Pleiimeters, 44 


fPDEMA, pulmonary, 23, 27, 
UL 05,188,161,188 


Pneumonia, acute lobar, 23, 179 


circumscribed, 186 


Organs, reapira lory, analotnyand 


crepitant rale in, 180, 184 
embolic, 22, 186 
interstitial, 22, 201 
lobular, 22, 159, 161 


phyaiology of, IB 


nALPITATION, eardiac, 268 
r Pectoriloquy, 148 
Percussion, analyaia of aounds 


signs ofabscess in, 186 


signs inflrat stage, 180 


in, 46 






in, 185 


in health, 44 


signs in second stage, 181 


In disease. 68 


signs in third atage, 163 


instrumenta for, 44 
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Pnoiinio-hydmthoraj,ai,2G,177 


liesonnnce, absences of, or Dat- 


amphoric voice in, 179 


neas, G4 


melallic tinkle in, ITS 


amphoric, 71 


Pneumo-pyothomx, 177 


cracked metal, 73 


Pneumorrhagia, 23, 187 


diminished, or dulnB8B,0G 


Pneiimolhorax, 21, 27, 113, 177 


disparity of, on the two 
sides, 67 


Pr^ordia, 204, 216 


PuliDDnary apoplexy, 186 


in different regions, 50 


gangrene, '22, 26, 187 


normal, vesicular, on per- 


cedema, 23, 27, 66, 183, 161, 


cupsion, 47 




vocal, over larynx and 


Pulmonic direct murmur, 245 


trachea, 89 


lesionfl, diagnosis of, 262 


over cheat, 90 


regurgitant murmur, 247, 


standard for, 56 


262 


tympanitio, 48, 49, 68 


Pupils, inequality of, in thoracif 


variations in difl'erent re- 


anenriBm, 273 


gions of chest, 50 


Pyothornx, 21 


veaicuio-tympanitio, 70, 1G5 




vocal, dimini^shed, 150 


rvUALITT of normal and ab 
U normal sounds, 28, 30, 4G 




causes of, 144 


terms denoting, 33 


Rtspi ration, ahnornial modiflca- 




tiona of, 99 


DALE, eavernous or gurgling. 


amphoric. 115 

imitation of, IIG 






/bi ' ' 


broncho-cavern on 8, 114 


indetermiaate, 139 


broach o-vesie LI lar, 108 


metallic tinkling, 137, 152 




Bplftshingorsuceua3ion,186, 


diminished, 101,156,161,166 


138, 179, 267 


harsh, 108 


Kales, 122 


indeterminate, 108 


fine bubbling or aubcrepi- 


in different regions, 86 
interrupted, 120 


Umt, 124, 126, 126 




normal, laryngeal, and tra- 


dry bronchial, 129, 158, 163 


laryngeal and tracheal, 122 


cheal, 82 


moist bronchial, 123, 15B, 


vesicular murmur of, 64 


161 


puerile, 100 


piteb of, 24 


rude, 108 


pleural or friction. 21, 135, 




171, 266 


suppressed, 103 


tracheal, 24, 122 


vesLcular murmur of, in- 


aibilant and sonorous, 129, 


creased, 100 


163 


vesiculo-cavernous, 116 






of, 40 


physiology of, 16 


diviaionofcheatinlo, 35 




sections of chest carrospond- 1 


cident to disease* of. 


ing to, Sa, 50, 86 ' 


20, 26, 154 


Roaialanca, aenaa of, in perous- 1 


thythm, respiratory, 


sion, 74 1 


in emphysema, 167 



objeclor. 15 

(ibtained by coiigliing, 1G2 
[ihyeical. dsfiuilioil <if, 14 
respirutor;, in direue, B9, 
103 el atq. 
clBMificRtion iif, 99 
in henllli, 75 
significance uf, 34 

a« rapreeonling physical 
conditions. 34 
Tocal, in hrakh, H9 
«f disease, 140 
Sortening oflhe heart, 2ri3 
Hounds, difTerencva of intensity 
in, 28, 28 
in pitch, 2D 
in quHlity, 30 
normal and ■liiiorrnBl, 14, 99 
rhythm of, 38 
Spleen, fi4 
Splashing or guccuaaion Bounds, 

186, 188, 170, ii67 
Btelhoscope, advunUgea of, 76 



THORACIC aneurii'm, 270 
diagnoeis of, from cm- 
Syema, 272 
I mitral presystolic ' 
"murmurs, 236 
with thoracic aneurUm, 271 ' 
Thymus gland, Go 
Tinkling, melallie, 130, 152, 17il 
Trachea, atfeclions of, 27, 1B5 
TiochBul respiration, 82 
Tricuspid, direct murmur, 2*4, 

2m 



I Tuberculosis, aculc, 161, 1U2 
Tubular reepiration, lOo 
' Tumor wilbin the chest, 2G, 27. 
. '■ 65, 1B9, 267 
, Tussive signs, 162 
I significance of, 163 
Tympanitic dulness, 68, 20Q 
, resonance, 40, 48. 68 
I conditions causing, (iS 



aafcty-valve function of, 



;, 2fiO 
mitral, 257 
pulmonic, 202 
tricuspid, S6I 
Venous hum, 240 
Vaaieular rale, 181 

resonance, normal, 47, 48 
VeBiculo-cavenioiis respiration, 

115 
Vesiculo-lympanitic resonance. 
70, 186 
conditions causing, 70 
Vocal fremitus, diminished or 
suppressed, 151 

normal, 90, 92 
increased, 143, 146 ' 
resonance, diminislied and 
Euppresaod, 150 
normal 89, 90 

indifferent regions, 
92 
increwed. 142, 144 
signs of discnse, 140 
Yoice, abnormal, 140 
amphoric, 149 
laryngeal and tmcheal, 89 
normal, 90, 92 



WAVY respiration, 120, 19C 
Whisper, amphoric, U9 
brunch i al , I n creaud , 1 46 
CBVPrnous, 147 
in different regions, 97 
laryngeal or tracheal, 95 
normal bronchial, 95 
Whispering pectoriloquy, 148 
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^ MANUAL. Ill uoa lluo. volume of 390 pugen, with 49 illnBlr.ilioD9. 

Cloth, SI 5(1, See Si.idsTil,' Smi) o/' Manuals, p. 14. 
pLABSEN'6 QUASTITATIVli ANALYSIS. Irnnalated by Kdgnr V. 
^ Smith, Ph.D. Inoneiamo.vnl of 324pp., with36illop. Clolh,$a (10. 
pLELAIiO IJOHB). A DIRECTORY FOR THE DISSECTION OF 
" THE HUMAN BODY. In one 12mo. vol. of 178 pp. CInlh,«126, 
pLOUBTOK (THOUAS B.) CLINICAL LECTURES ON MENTAL 
^ DISEASES. With an Abstract of Luws of U, B. on Custody oflhe 

Inaane, by C. F. Folaom, M.D. In one haudaorae octnio tol. of 541 

pages, llluBtrated nlih woodi^nta and S llthographio plateB. Cloth, 

H a«. Dr. Fi.laom'i Ahtract ia alao furniahed aeparntely in one 

oaCaru volDme of IDS pnges. Cloth, St 50. 
pLOWES (FEABKl. AN ELEMENTARY TREATISE ON PRAO- 
^ TICAL CHEMISTRY AND QUALITATIVE INORGANIC 

ANALYSIS. New Ainerioaa from the foarth Engli!!! editien. In 

one hnndsome 12ma. volume of SBT pages, nith 55 illnstratjooa. 

Cloth, $2 50. Jiiat ready. 
nOATS (JOSEPH), A TREATISE ON PATIIOLOfiY. In one vol, of 

81B pp.,wrth32Benetavings. Cloth, J5 60 ; bather, Sn 50 
pOHES (J. 80LIS). DISEASES OP THE THROAT AND NASAL 
^ PASSASES. Third edition, thoronghly revised. In one hnndaome 

octavo volume. Frepsriji^. 
pOlEKAN (AIFBED). A MANUAL OP DENTAL SURGERY AND 
'-' PATHOLOSY. WithNoteaand AddilionatoadaptlttoAmerioBii 

PrJiOtice. By Thus. C. Stellwap;en, M A., M.D,, D.D.S. luoneh imd.^ | 

romsSFO, vol. of 41ipp , with 3;U lUua. CVoV^i.taio, 
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nOSDIE (II.FKANCI8). A PRACTICAL TREATISE ON THEDIS- 
^ BABES OP OttlLDRSS. Siith Hdition, revised and enlarged. In 

onu large 8to. vol. of TIB pnges. Cloth, !5 25 ( leather, E6 25. 
pOOPER(B.B.) LKOTUKES ON THE PRINCIPLES ANDPRACTICE 
^ OP SPROERY. IininalHrgeSvo.vol. of7S7 pngflH, Clotli, 12 Dft. 

COBNIl (V.l, AMD BANVISE (L.j MASUAL OP PATHOl.OUICAL 
HISTOLOGY. Tronslaled, with Ni>Ihs and Additions, hj E. 0. 
Sh^kespPftre. M.I),, and J. Henrj C. SitneB, M.». In one ootnva 
TolumsorSUD piigaa, with USt llln)<triiUDn9. CUith, Sb 50) leather, 
$fl 3<l; verjhjinJflninehalfRuEaia, raised bands, $T 
nOENIL (V.) SYPHILIS :ITB MORBID ANATOMY, DIAGNOSIS 
^ AND TBEATMGNT. Trnnslated. vitbnotea and additiane, by J. 
Henr; C. Simee, M.D , and J. William White, M.D. In one Sro. 
Yolaua of 401 pages, nith S4 llluatrationa. Cloth, $3 75. 
pHlLEBIES (A.) AN ATLAS OP VENEREAL DISEASES. Trnne- 
'-' luted and edited byPiiEBMAN J. BUHSTEip, M.D. ,LL.D. A I urge 
quarto volnnie of 326 pages, with 26 plates ooDtnining about HO 
figures, beanilfull; colored, many of thfrnlife-siie. Cloth, tl7. 
pUBNOW (lOHM). MEDICAL APPLIED ANATOMY, [n prus. 
^ 8flo StVfieia's Ssriea of Mumials. p. H, 

TJiLTON (JOHN C] DOCTRINES OP THE CIRTOLATION OF 
-^ THEBLOOD. In one handaome 12mo. voluineDf 293 pages. Oloth, 
13. 

A TREATISE ON HUMAN PHYSIOLOQT. Sevenlh edition, 

thoroughly revised, and greatly iniptoved. In one very hftndsoma 
Bvo. vol. of 722 pagBB, with 252 illnslrntiona. Cloth, $5 j lea- 
ther, m: very handsome half Russia, %% 50. 
■nAKA (JAKES D.| THE STUPCTURB ANDJJLASSIPICATION OF 
■^ ZOOPHYTES. WithilluBt.onnnnd. Inoneimp.ltii.vul. 01., H. 
TJAVIS (F. H.) LECTURES OS CLINICAL MEDICINE, Ssaoiid 
" edition Inone 12mo. volume of 287 [lages. CInth, $1 75. 
T\ELA HECHE'S GEOLOGICAL OBSERVER. In one large 8 vo. vol. 
■^ of 70Qpages,iTith30l)iHnBtrationB. Cloth, t*. 
-nSAFER (JOHN C.) MEDICAL PHYSICS. A Text-book for Stn- 
■^ dents and Ptnotiiioners of Medioine. In one hiindsoma oetavo vol- 

ume of 73't pogBS, wirh 37B illnstratioaa. Cloth, $1. 
■nBUITKROBERTj, THE PRINCIPLES AND PRACTICEOP MOD- 
■^ ERN SURGERY. From Ihe ath London edition. Inoneoelavo 

volsme of 6ST pages, nith 433 illus. Cloth, $4) leather, $9. 
■nUNCAN (J, MATTHEWS). CLINICAL LECTURES ON THE DIS- 
■^ EASES OF WOMEN, Delivered in St. Bartholomew's Hospital. 

In one ootavo volume or ITi pagen. Cloth, $1 bO. 
T)DNGLI80H (EOBLET). MEDICAL LEXICON; A Dictionary of 
-^ Medical Science. Gontainingu concise eiplanntlon of th£ vnrluuR 
guhjeeta and lorraa of Anatomy, Physiology, Pntbology, HygfeRC, 
Therapeiitios, Pharmacology, Pharmaoy, Sargery, Obstetrics. Medt- 
OBlJurisprndenceand Dentistry; notices of Climate and of Miuerat 
Waters ; FormulaiforOEGclnal, Empirical and Dietetic Prcpii rnlioni ^ 
wilhthfliiocfltituatioaandEtyraotogyoflheTerins. and the French 
and other SyDonymes. Edited by R. J. Dunglison, M.D In one 
very large royal 8 vo. vol. of 1139 pitgm. CIq\.\i.\^ 'jSi -, Xsa'OM.t , 
ttiO; balFRauia.ta. 
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pDIS (ABTHITB V.) DtSEAgEB OF WOMBN. A Minmal for Stn- 
lients nnd Praplilioncra. In one handiome Svo, vol. of S76 pp., 
with I^Silltiitraiionn. Clotb, t3 : leitlher. ti- 

-pLLIS (GEORGE VISER). DEMONSTRATIONS IN ANATOMY. 

''-' Beinga Oulde to the KDo»]«dg> oftbe Hnmun Bodybj Dii»etioD. 
Fran. Lbeeigbth nnd reviied Ecglitb tdition. Id one ogtuvo vol. of 
TlnpngFB, wllb!4»ilinttrat.ionB. CIntta. t4 3S ; leiitfaer,S5 3& 

PKMET ITH0HA8 ADDIB). THi: PRINCIPLES AND PRACTICE 

" OF GYNECOLOGY, for the use of Students nnd FrnctitionerB. 
New (Ihiril) edition, enlarged and revised. In one larga 8vo. 
volume of B80 r»ge>, with IS» original ill ajt ration.. Cloth, l&r 
leulher, tA ; bsif Rutsii. tB HO. Jim readg. 

pRICHSEB (JOHH E.) THE SCIENCE AND ART OP SURGERY, 

■" A new Amfrionn. from the eighth enlnrged nnd ravijod London 
edition. In tno Inrgp ootaco TolaneB oontaining SSIB pagea, nith 
084 iliflBtrs ions. Clotb, (9; leather, fll; half Rufsio, niied 
hand!, tl2. 

pBKAECH (PBIEDRICH). EARLY AID IN ISJURIES AND 

-*-* ACCIDENTS. In one emiill 12mo. volume of lOS pugea, with 24 
illuBtrstioBs. Cloth, lb cents. 

■pAEQUHAESON (ROBEET) A GUIDE TO THERAPEUTICS. 
Third American edition, itpecinllyreviBed fay tbe Author. Edited, 
wilhadditioiiB,einbrncinBthBU.8.PbiirunicopiBi«,bjFt!ink Wood, 
bur;, M.D. In one 12iua. volume o! hii pages. Cloth, $2 2b. 

■pEHWICK (BAMUZL), TUE STUDENTS' GUIDE TO MEDICAL 

■'■ DIAGNOSIS. Prom the third revised and enlarged London edi 
ti'.n. In one royal 12n]o. volume of 328 pages. CloLb, 12 25. 

piHLAYSOK (JAMZBI. CLINICAL DIAGNOSIS. A Iliiodbook for 
atudenla and Pro'clitionpre of Medicine. In one handsome 8vo. 
vol, of bid pages, with B& woodonta. Clolh, $2 03. 

pLIHT (AUSTINl. A TREATISE ON TUE PRINCIPLES. AND 

■*- PRACTICE OF MEDICINE. Fifth edition, reviFtd and largelj 
rewritten. With an Ap|ieiidix on the BeeearebES ofKoeh and their 
Bearing on the Etiology, Fatfaology, Dlngnoaia and Treatment of 
Pulmonary Fhtbi.'la. In one large 8vo. vol. of lieO pnges Cloth 
tbW-. leather, te 50 I very hnndname half Rugyia, tT. 

A MANUAL OF A.USCULTATION AND PERCUSSION ; of the 

Physical DiagnosiE'of Disea^ea of the Lunga and Heart, Enid of Tho- 
racic Anenriam. New (fourth) edition, reviaedandenlarged. Inone 
handsome 12rao, volume of 240 pages, Clotb, i\iSl. JnU rtady. 

A PRACTICALTREATISE ON THE DIAGNOSIS AND TREAT- 
MENT OP DISEASES OF THE HEART, Second edition, anlurged. 
In one ocl.avo volume of S5D pages. Cloth, J4 flfl. 

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA- 
TION OF THE CHEST, AND THE DIAGNOSIS OP DISEASES 
AFFECTING THE RESPIRATORY ORGANS. Second and revised 
editinn. In one oalavo volume of 591 pnges, Clotb, $4 50. 

CLINICAL MEDICINE. A SYSTEMATIC TREATISE ON 

THE DIAGNOSIS AND TREATMENT OF DISEASE. Deaignrd 
for Studealsaiid Practitioners of Medicine. In one bnndaome octavo 
roJ. of 789 pages. Cloth. »4 &0-, lealli", 5560-, half Ruaaia.|6 00. 



k 



LEA BROTHERS & CO.'S PHBLICATIOHS, 7 

■pLIHT (AUSTIS). MKDIOAL ESSAYS. In od« ISmo. vol., pp. 210. 

■'■ Cloth, fl 38. 

OS PHTHISIS: ITS MORBID ANATOMY, ETIOLOaT.KTC, 

u eyries of Clinicnl Leolure;. Id one Svo. vulumc of 442 pages. 

Cloth, $3 oO. 
THG PHYSICAL KXPLORATIOS OP THE LUNGS, BY 

MEANS OF ADSCtTLTATION AND PERCC8S10N. In one 

fmnU 12nio. volnme af S3 pngef. Cloth, $1. 
pOLSOM (C. F.) An Abstroot nf Statutes uf TJ. 3 nn Cu^toclj of the 
■*■ In?anp. In one 8vo. vol. of lOB pp. Cloth, $1 60. Alao bound 

with Clmtnon on. huanitv. 
pOBTEB (MICHAEL). A TEXT-BOOK OP PHYSIOL08Y. New 

(third) Amerioan from Iho fourth English edition, edited by E, T. 

RkiCHert. M.D. In one Inrge 12mo. lol. of DBS pages, nith Sit 

illDSt rations. Cloth, |3 25 ; leather, (3 T&. JnU ready. 
A TEXT-BOOK OF PHYSIOLOGY. English BludeaCa edition. 

In one 12ma. volume ofSOipnges, with 72 illastrntions. Cloth, {it. 
■pOTHERGILL'S PRACTITIONER'S HANDBOOK OF TREATMENT. 

poVNES [SEOBGE) . A MANUALOFELEMENTARYCHEMISTRT. 
New edition. Embodjing Watts' PAyiicai and Iiuirganic Chcm- 
isiry. In one rojnl 12mo. vol. of 1081 pp., with 168 illas.. and 
one Dolorad plate. Cloth, £2 75; leather, {3 25. Jiili ready. 

pox (TILBHEY) and T. COLCOIT, EPITOME OF SKIN DIS. 
EASES, with PormalB. For Students and Prootitionera. Third 
Am, edition, revised by T. C, Foi. la one small 12mo. volnme 
of 2.S8 pages. Cloth, $1 2S. 

pB&HKLANO (E.) and JAPP (F. B.) INORGANIC CBBMISTRY. 
In one handflome octavo vol. of 077 page?, with 51 engravinga and 
2 plates. Clolh, $3 75 ; Usther, 14 75. Jicsi ready. 

pULLEE (HENSY). ON DISEASES OF TUB LUNGS AND AIR 
PASSAGES, Their Pathology, PhysionlDiagnoBiB.SjmptuinB and 
Treutment. Frooi 2d Eng.ed In 1 8ro. voI.,pp.475. Cloth, t3 5». 

niBMET (V. P.) ORTHOPEDIC SURGBBY. For the nee of Prao- 

" titioners and Students. In one 8^0. vol. profnaely illuj. Prepg. 

niBSON'S INSTITUTES AND PRACTICE OF SURGERY. In two 

^ ooiavo volumes of BHj pages, with 34 plates. Leather. SB SO. 

mrCE (GOTTLIEB). ATLAS OP PATHOLOGICAL HISTOLOGY. 
Translated by Joseph Leidy, M.D., Professor of Anatomy in the 
University of Pennaylvanio, Jbo. In one imperial quarto volume, 
wilb 320 eopperplnte figures, plain and colored. Cloth, $4. 
lOlTLD (A. PEABCE), SUHSICAL DIAQNOars. In one 12mo. 
Cloth, t2. Set Siudenla' Srruinf MiinjMli,f. 14. 

HHAT (HENRY). ANATOMY. DESCRIPTIVE AND SURGICAL. 

^ 1^j1!iji.i by f. Pick"''"" nL..]f If □ n H 1 ».— 1.....:....*. f..^... .1-- 
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nBEEK (T. HEKBT). AN INTRODUCTION TO PATHOLOGY AND 
^ MORBID ANATOMY. Fifth American, from the sixth London 
edition. In one handsome octavo volume of 582 pages, with 150 
illastrations. Cloth. $2 50. 
QBEENE (WILLIAM H.) A MANUAL OF MEDICAL CHEMISTRY. 
For the Use of Students. Based upon Bowman's Medical Chem- 
istry. In one 12mo. vol. of 310 pages, with 74 illus. Cloth, $1 75. 
QRIFFITH (ROBERT E.) A UNIVERSAL FORMULARY, CON- 
^ TAINING THE METHODSOF PREPARING AND ADMINISTER- 
INGOFFICINALANDOTJIERxMEDICINES. Thirdand enlarged 
edition. Edited by John M. Maisch, Phar.D. In one large 8vo. 
vol. of 775 pages, double columns. Cloth, $4 50 ; leather, $5 50. 

n ROSS (SAMUEL D.) A SYSTEM OF SURGERY, PATHOLOGICAL, 

^ DIAGNOSTIC, THERAPEUTIC AND OPERATIVE. Sixth edi- 
tion, thoroughly revised. In two imperial octavo volumes contain- 
ing 2382 pages, with 1623 illustrations. Strongly bound in leather, 
raised bands, $15; very handsome half Russia, raised bands, $16. 

A PRACTICAL TREATISE ON THE DISEASES, INJU- 

ries and Malformations of the Urinary Bladder, the Prostate Gland 
and the Urethra. Third edition, thoroughly revised and much 
condensed, by Samuel W. Gross, M.D. In one octavo volume of 
574 pages, with 170 illus. Cloth, $4 50. 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE 



AIR PASSAGES. Inone 8vo. vol. of 468 pages. Cloth, $2 75. 
pROSS (SAMUEL W.) A PRACTICAL TREATISE ON IMPO- 
^ TENCE, STERILITY, AND ALLIED DISORDERS OF THE 
MALE SEXUAL ORGANS. Second edition. In one handsome 
octavo vol. of 168 pp., with 16 illust. Cloth, $1 50. 

TTABERSHON (S. 0.) ON THE DISEASES OF THE ABDOMEN, 
^ AND OTHER PARTS OF THE ALIMENTARY CANAL. Second 
American, from the third English edition. In one handsome 8vo. 
volume of 554 pages, with illus. Cloth, $3 50. 
TTAMILTON (ALLAN McLANE). NERVOUS DISEASES, THEIR 
^ DESCRIPTION AND TREATMENT. Second and revisededition. 
In one octavo volume of 598 pages, with 72 illustrations. Cloth, $4. 
"CTAMILTON (FRANK H.) A PRACTICAL TREATISE ON FRAC- 
■'-*• TURES AND DISLOCATIONS. Seventh edition, thoroughly re- 
vised. In one handsome 8vo. vol. of 998 pages, with 362 illustra- 
tions. Cloth, $5 50; leather, $6 50; very handsome half Russia, 
$7 00. 
"CTARTSHORNE (HENRY). ESSENTIALS OF THE PRINCIPLES 
^ AND PRACTICE OF MEDICINE. Fifth edition. In one 12mo. 
vol. 669 pp. with 144 illustrations. Cloth, $2 75 ; half bound, S3. 

A HANDBOOK OF ANATOMY AND PHYSIOLOGY. In one 

12mo. volume of 310 pages, with 220 illustrations. Cloth, $1 76. 
A CONSPECTUS OF THE MEDICAL SCIENCES. Com- 



prising Manuals of Anatomy, Physiology, Chemistry, Materia 
Medica, Practice of Medicine, Surgery and Obstetrics. Second 
edition. In one royal 12mo. volume of 1028 pages, with 477 illus- 
trations. Cloth, $4 25 ; leather, $6 00. 
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TTEEMABH (L.) EXPERIMENTAL PHARMACOLOGY. A HbbJ. 
book of rhe Methods for Daeriniiitng the Physiological Actions of 
DrugB. TrnrslalBdbjHobertMeinleEinilhiM.D. In one 12nio vol, 
of ma pngsB, nith 32 illuFtratlnns. Ootb, SI SO. 

CTILL (BEEKEIEy). SYPHILIS AND LOCAL CONTAOI0D8 DIS- 

■^ ORDERS iHoneSvo.volumeorJTBpagof. Cloth. JS 25 

iriLLIEE (THOMAS). A HANDBOOK OF SlilS DIPKASES. 2d ad. 

^ Inone r»;ul 12ioo. Tolumfl of 35S p>gfl8,witlitwupl]itee. Cloth, 
82 25. 

trOBLYN (RICHABD D.) A DICTIONARY OF THE TERMS USED 
IN MEDICINE AND THE COLLATERAL SCIENCEB. In uoe 
12mu. vol.of 52Ddouh]e-an!nmiiedpp. ClotIi,tl 50; leather, 12. 

CTODOE (HUGH t.) ON DISEASES PECULIAR TO WOMEN, IN- 

■"■ CLUDINI} DISPLACEMENTS OF TnE OTERUS. Second and 
revlEsd edition. In one Svo. volome of 518 pagee. Clotb, S4 50. 

THE PRINCIPLES AND PRACTICE OP OBSTETRICS. In one 

large 4to. vol. of fi<2 double-flolumlied pagee, illiiBtraled with Uirge 
lithogrnphieplnteaoontainingiaflBHUreKfroniotiginrilpliotographB, 
and iiO woodflut!. Strongly bunnd in cloth, $U, 

UOFFUANN [?BEDEBICR) AND POWER (FBEDEEICK B ) A 

■^ MANUAL OF CHEMICAL ANALYSIS, as Api^iied to theExiiminn- 
tion nf Mediiiiuol Ohemieulf nnd Lhelr Preparations. ThitJ edilion, 
entirely rewritten and muoii enh.rged. In one handsome octnTo 
volume of 621 p]igee. nith 176 itlustrationa. Cloth, $4 25. 

'n'DLDEH (LDTEEB). LANDMARKS, MEDICAL AND SURfllCAL. 

■"^ From the third English edition. With additions, bj W. W. Keen, 
M.D. In one royal 12mo. vol. of 148 pp. Clolb, |1. 

■CTOLLANDCSIKHENBTI. MEDICAL NOTES ASDREFLBCTIONB. 
From 3d English ed. In one Svo. vol. of 4fl3 pp. Cloth, $3 50. 

gOLMES (TIMOTHY). A SYSTEM OF SORQERY. With notes iind 

■"^ additiontbyvariouBAmerioanaothors. Edited by JohnH.PoBliftrd, 
U.D. In three very handsome Svo. vola. oontaining 313T duubl*- 
columned pages, with 979 woodcuta and i:l lithngraphia plates. 
Cloth, SIS; leather, $21; very handsome halfRoiBia. raised bnods. 
$82 50. For sah by lubicription oali,. 

g-OBHEE (WILLIAM E.) SPECIAL ANATOMY AND HISTOLOOY . 

■^ Elghlli edition, revised and modified. In twolargeavo.vole.oflUOT 
pages, containing 320 woodonts. Cloth, Jd. 

TTDDSON (A.) LECTURES ON THE STUDY OF FEVER. In 

"■ one octavo rDlnme of 308 pages. Cloth, »2 50. 

See Stnos 

A PRACTICAL TEE ATISEON DISEASES 

ie htiadsome octavo volume of 6T0 page), 

nith GO illust. Cloth, t4 2.'^; tenlher, %h 25. 

jaiTES (C. HAKDFIELD). CLINICAL OCSERVATIOSB OK FUNC 

TIONAL NERVOUS DISORDERS. Second Amorkanedition, In 

la octavo volame of 340 pagei- Clolb, S3 ib. 
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TDLEB (HEHST) A HANDBOOK OF OPBTHALHIC SCTENCB 

AND PRACTICE. In one 8»o. »Dtoio» of 4B0 pBgM, with 12i wood- 
iiatt. 2T (•hromo-lithogrnphlfl platpa tert types of Jiuiger and Snellen 
nnd Halnigren'e Color blindne^iteft. Cti)th. 8150^ lefltb«r, S» 90. 
TTEATINQ (JOHF M.) THE MOTHER'S QUIDS IN THE MAK- 
AGEMENT AND FEEDING OP INFANTS. In oiif small l3mo. 
valume of 113 pages. Clotb. Jl. 
'INO (A. r. A.1 A MANUAL OF ODSTGTRICS. New edition, 
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8» StiKl,-HH' Sariei s/ Manumit, pnge 14. 
TARDIS (HENK7 6) THE MANAOBMENT OF LABOR. Id One 
-^ handaome I2mo. volooia of 329 pages, with ZS illaa. Clotb, $1 Tfi. 

TAKOCHEiai YELLOWFeVER. In two Sto.tdU. of UBBpsgee. 
■" Clotb. $7. 

.PNEUMONIA. InoneSvo.Tol.of iflOpngea. Cloth. t3. 

TArESNCE (J. Z.) AND MOOH (ROBERT C) A UANDY-BOOK 
■" OF OPIITDALMIC SUROBBT. Seoond edition, revised by Mr. 

LiLiirence. to uoe Svo. vol. pp. 227, with BB [IIdf. Cloth, £2 75. 
T AWSON (GEORGE). INJURIES OF TUE EYE. ORBIT AND BYB- 
■*-■ LIDS. From tholnat Engliah edition. In one handflome Mtavo 

volume of 41)4 pnges, nith 03 illnstrntions. Cloth. $3 Hi. 
T EA (HENEY C.) SUPERSTITION AND FORCE ; ESSAYS OH THE 
■'-' WAGER OF LAW, THE WAGER OP BATTLE. THE ORDEAL 

AND TORTURE, Third edition, Iborougbly revigfld and Kreall; 

enlarged. In onehandBomeroyiil i2DiD. voi.pp. S52. Clotb. t^SO' 
,STUDIES IN CHURCH HISTORY. The Riseof the Temporal 

Power— Benefit of Clergy— Excommunication. New edition. In 

onehnndBomelSmo. vol. of BOS pp. Clotb, $2 fiO. 
AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY 

IN THE CHRISTIAN CHURCH. Second editioo, Inonehand- 

aome octavo volnme of 6R4 pngea. Cloth, $4 50. 
r EE (HEKBYJ ON SYPHILIS. In one Svo volume of 246 pages. 
■^ Clotb, $!2a. 

TEHMAITM (C, 8.) A MANUAL OF CHEMICAL PHYSIOLOGY. 
■^ InoneBvo. vol. of 327paKaa,»ith41 iTQodeuta. Cloth. $3 25. 
TEISRUAN (WILIIAU), A SYSTEM OF MIDWIFERY. Includ- 
-^ ing the Dieenfee of Pregnancy und the Puerperal Stiite. Third 

American, from the third Eoglitb edition. With additions, by 

J. S. Parry, M,D. In ono octavo volnme of TIU pngea, with SOS 

lliuatmtiona. Cloth, S4 51) { leather, $5 bO ; hnlf Ruaaia, l«. 
TBCAS (OLSHENT). DISEASES OF THE URETHRA. Pfipariiig. 
■^ Bee Ssria e/ Clinical Maituah, p, 13. 

T UDLOW (J. L.) A MANUAL OF EXAMINATIONS UPON ANAT- 
■'-' OMY, PHYSIOLOGY. SURGERY, PRACTICE OF MEDIOINB, 

OBSTETRICS, MATERIA MEDICA, CHE.MISTHY.PHAKMAOI 

AND THERAPEUTICS. To which is added a Medical FormalBry, 

Third edition. In one royal 12mo. volume of 816 pages, with STO 
lodoulfl. Cloth. t3 2Si iBMber, $3Th j 
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r YOHS (ROBERT D.) A TREATISE ON FEVER. In one octavo 
■^ Tolatno of 362 pages. Cloth, $2 25. 

ItirAISCH (JOHN «.) A MANUAL OP ORGANIC MATERIA MED- 
"^ ICA. New edition. In one hoodjome 12nio. volume of 52fi pagee, 

wilb 242 faenntirul illnstrntiona. Clotb, {.S. 
lUTARSH (HOWARD). DISEASBS OF THE JOINTS. Prtjiarivg. 
"^ See Series r/f C/iuical Moiiwals, p. 13. 

1ljrAT(C. H.) MANOAL OF THE DISEASBS OF WO«EtT. For iho 
■™- u»e of Students nnd Prnctitionera. In one 12mo. Toluma of 34! 

pngea. Cloth, (I 75. f». a few days. 
TyTEIGSfCHAB. D.| ON THE NATURE, SIGNS AND TREATMENT 
■"^ OF CIIILDBED FEVER. Inone Svo.vol.ofSlH pnges, Cloth,*!. 
liriLLESdAUES). PBINCIPLBSOFSDRQERy. Fourth American. 

from the third Edinhnrgh edition. . In one large octavo volnmB of 

fiSS pages, with 240 illustrations. Cloth. 13 T5. 
I^LLEB (JAMEB), THE PRACTICE OF SURGERY. Fourth 

volume of B82 pages, with 364 iliasttations. Cloth. 83 75. 

lyriTCHELL (8, WEIB). LECTURES ON NERVOUS DISEASES. 

■^ ESPECIALLY IH WOMEN. Second edition. In one 12ino. vol- 
ame of 2He pages. Ctotb, SI 75. 

ItrOBKIS (HEFRT) SURGICAL DISEASES OF THE KIDNEY. 

■""■ ShoHly. See Seriis of VUiiiral Man«ala. p. 13. 

lyrOEBIS (MALCOLM). SKIN DISEASES; Includingtheir Defini- 
tions, Bjmptoms, Diagnosis, Prognoeip, Morhid Anatomy and 
Treatment. A Mnnnal for Students and Practitioners In one 
12ma. vol. of 316 pages. Kith iiluBtrations. Cloth, Si 75. 

TUTDLLEB (J.l PRINCIPLES OF PHYSICS AND METEOROLOGY. 
In unelnrgeSvo. vol. of 623 pages, with 538 cats. Cloth, 14 50. 

■M-EILt (JOHN) AND SMITH (FEANCIB B.) A COMPENDIUM OF 

■*■' THE VARIOUS BRANCHES OF MEDICAL SCIENCE. In one 
handsome i2nio. volnme of B74 p.ngea, with S74 woodonts. Cloth, 
14 ; leather, raised bands, $4 76. 

|TETTLE8HIP'8 STUDENT'S GUIDE TO DISEASES OF THE BYB. 
Second edition. In ona rnjBl 12nio. volume of 419 pages, with 139 
IllnstrationB. Cloth, {2 00. 

nWBN lEDBDND). SURGICAL DISBASBBOFCHILDREN. Short- 

" ly. See Seria of Cliiiicat Mi.nnali, p. 13. 

pAERISH (EDWARD), A TREATISE ON PHARMACY. Withmanj 

■^ FormuliB and Prescriptions. Fiflh edition, enlarged and thorongbly 
lerised b; Thomas S. Wiegand, Ph.G. In one ootavo yolnme of 
1093 pages, with 257 illugtrationa. Clotb; 15 ; leather, $6. 

pAEBY.IlOHN 8) EXTRA-UTERINB PREGNANCY. ITS CLIN- 

■"■ ICAL HISTORY, DIAGNOSIS, PROGNOSIS AND TBBAT- 
MENT. In one octavo volume of 272 pngea. Clotb, <2 60. 

piBVIS (THEOPHILTTB). A TREATISE ON MIDWIFERY. In one 

^ handsome 8vo. vol. of about S50 pp. , with miiny illuj. In. priii. 

pAVY (F.W.) A TREATISE ON THE FUNCTION OF DIGESTION, 

■^ ITS DISORDERS AND TUEIR TREATMENT. From the seeond 
London edition. In one octavo volnme oflSS pigee. Cletl 
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pEPPEB (A. J.) FORENSIC MEDICINE. In press. See StudenW 
Series of Manuals, p. 14. 

SURGICAL PATHOLOGT. In one 12mo. volume of 511 pages, 



with 81 illus. Cloth, $2. See Studeitts^ Series of Ma?iuals, p. 14. 
piCK (T. PICKERING). FRACTURES AND DISLOCATIONS. 

In one 12tno. volume of 530 pages, with 9.3 illustrations, Cloth, $2. 

Jit ft rfOf/i/. See Series of Clinical Manuals^ p. 1.3. 
piRRIE (WILLIAM). THE PRINCIPLES AND PRACTICE OF SUR 

GEIIY. In one handsome octavo volume of 780 pages, with 316 

illustrations. Cloth, $3 75. 
pLAYFAIR (W. S.) A TREATISE ON THE SCIENCE AND PRAC- 
■'• TICK OF MIDWIFERY. New (fourth) American from the fifth 

English edition. Edited, with additions, by R. P. Harris, M.D. 

In one octavo volume of 653 pages, with 201 woodcuts and three 

plates. Cloth, $4; leath^, $5; half Russia, raised bands, $5 50. 

Just ready. 
THE SYSTEMATIC TREATMENT OF NERVE PROSTRA 



TION AND HYSTERIA. In one 12mo. vol. of 97 pages. Cloth, $1. 
pOLITZER (ADAM). A TEXT-BOOK OF THE EAR AND ITS DIS- 
EASES. Translated at the Author's request by James Patterson 

Cassells, M.D , F F.P.S. In one handbome octavo volume of 800 

pages, with 257 original illustrations. Cloth, $5 60. 
pOWER (HENRY). HUMAN PHYSIOLOGY. In one 12mo. volume 

of 396 pages, with 47 illustrations. Cloth, $1 60. See Students' 

Series of Manuals page 14. 
■RALFE (CHARLES H.) CLINICAL CHEMISTRY. In one 12mo. 

volume of 314 pages, with 16 illustrations. Cloth, $1 50. See 

Stitde7tts* Series of Manuals, page 14. 
pAMSBOTHAM (FRANCIS H.) THE PRINCIPLES AND PR AC 
•" TICE OF OBSTETRIC MEDICINE AND SURGERY. Inoneim- 

perial octavo volume of 640 pages, with 64 plates, besides numerous 

woodcuts in the text. Strongly bound in leather, $7. 
pEMSEN(IBA). THE PRINCIPLES OF CHEMISTRY. Second edi- 

tion. In one 12mo. volume of 240 pages. Cloth, $1 75 
pEYNOLDS (J. RUSSELL). A SYSTEM OF MEDICINE,with Notes 

and Additions, by Henry Hartshornk, M.D. In three large 8vo. 

vols., containing 3056 closely printed double-columned pages, with 

317 illus. Per vol., cloth, $5 j leather, $6; very handsome half 

Russia, $6 50. For sale by subscription only. 
piCHARDSON (BENJAMIN W.) PREVENTIVE MEDICINE. In 

one octavo volume of 729 pages. Cloth, $4; leather, $6; half 

Russia, $5 60. 
pOBERTS (JOHN B.) THE PRINCIPLES AND PRACTICE OF 

SURGERY.. In one octavo volume of about 500 pages, fully illus- 

trated. Preparing. 
THE COMPEND OF ANATOMY. For use in the Dissecting 

Room and in preparing for Ejsiaminations. In one 16mo. volume of 

196 pages. Limp cloth, 75 cents. 
pOBERTS (WILLIAM). A PRACTICAL TREATISE ON URINARY 

•" AND RENAL DISEASES, INCLUDING URINARY DEPOSITS. 
Fourth American, from the fourth London edition. In one very 
handsome 8vo. toI. of 609 pages, mlV '^' '" -^txaXVoixft. QVq1\x,$3 6U. 
Just ready. 
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■ROBEETSON (J. McGREGOR). PHYSIOLOGICAL PHYSICS. In 

one ]2mo. volume of 537 pnges, with 219 illustrations. Cloth, $2 00. 

See Stude7its^ Series of Majinah, p. 14. 
■pOSS (JAMES). A HANDBOOK OF THE DISEASES OP THE 
•" NERVOUS SYSTEM. In one handsome octavo volume of 726 pages, 

with 184 illustrations. Cloth, $4 50 ; leather, $5 50. Just ready. 
OARGENT (F. W.) ON BANDAGING AND OTHER OPERATIONS 
*^ OF MINOR SURGERY. New edition, with a chapter on Military 

Surgery. In one 12mo. vol. of 383pp., with 187 cuts. Cloth, $175. 
QIAVAGE (GEORGE H ) INSANITY AND ALLIED NEUROSES, 
*^ PRACTICAL AND CLINICAL. In one 12mo. volume of 561 pages, 

with 18 typical illustrations. Cloth, $2 00. See Series of Clijiical 

Manuals, p. 13. 
OCHAFER (EDWARD A.) THE ESSENTIALS OF HISTOLOGY, 
^ DESCRIPTIVE AND PRACTICAL. For the use of Students. In 

one handsome octavo volume of 246 pages, with 281 illustrations. 

Cloth, $2 25. Just ready. 

qCHMITZ AND ZUMPT'S CLASSICAL SERIES. In royal 18mo. 

*^ ADVANCED LATIN EXERCISES. Cloth, 60 cents ; half bound, 

70 cents. 
SALLUST. Cloth, 60cents; half bound, 70 cents. 
NEPOS. Cloth, 60 cents; half bound, 70 cts. 
VIRGIL. Cloth, 85 cents; half bound, $1. 
CURTIUS. Cloth, 80 cents; half bound, 90 cents. 

aCHOEDLER (FREDERICK) AND MEDLOCK (HENRY). WONDERS 
OF NATURE. An elementary introduction to the Sciences of 
Physics, Astronomy, Chemistry, Mineralogy, Geology , Botany, Zool- 
ogy and Physiology. In one 8vo. vol., with 679 illus. Cloth, $3. 

QICHREIBER (JOSEPB). A MANUAL OF TREATMENT BY MAS- 

*^ SAGE AND METHODICAL MUSCLE EXERCISE. Translated 
by Walter Mendelson, M.D. In one octavo volume of about 300 
pages, with about 125 engravings. Prepariitg. 

OEILER (CARL). A HANDBOOK OF DIAGNOSIS AND TREAT- 

^ MENT OF DISEASES OF THE THROAT AND NASAL CAV- 
ITIES. Second edition. In one very handsome 12mo. volume of 
294 pages, with 77 illustrations. Cloth, $1 75. 

QIERIES OF CLINICAL MANUALS. A series of authoritative mono- 
graphs on important clinical subjects, in 12mo. volumes of about 550 
pages, well illustrated. The following volumes are just ready : Pick 
on Fractures and Dislocations (cloth, $2) ; Butlin on the Tongue 
(cloth, $3 50); Savage on Insanity and Allied Neuroses (cloth, $2 00), 
and Treves on Intestinal Obstruction (cloth, $2 00). The following 
will be ready shortly : Morris on Surgical Diseases of the Kidney ; 
and Owen on Surgical Diseases of Children. The following are in 
press : Hutchinson on Syphilis ; Bryant on the Breast ; Broadbent 
on the Pulse ; Lucas on Diseases of the Urethra ; Marsh on Diseases 
of the Joints; Ball on the Rectum and Anus. 
For separate notices, see under various authors' names. 

OIMON (W.) MANUAL OF CHEMISTRY. A Guide to Lectures 
and Laboratory work for Beginners in Chemistry. A Text-book 
specially adapted for Students of Pharmacy and Medicine. In one 
8vo. volume of 410 pages, with 16 woodcuts and 7 plates, largely 
of actual deposits. Cloth, $3 00. Also without plates, $2 60. 
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QLADElD.D.) DIPHTHERIA: ITS NATl'BB ANDTREATMENT' 
•^ Second edition. In one royal 12mo. vol. pp. 158. 
QHITH {EDWA.HD1. CONSUMPTION; ITS EABLT AND REMB. 
" DIABLE STAGES. In nno 8vo. vol. of 2a3 pp. Cloth, S22S 
QHITH IHENBTH.)A.NDHORIl£B (WILLIAM £.) ANATOMICAL 
^ ATLAS. IllQstnitiTeof IheatrncloreofthennmnnBodj. In i! 
largeimperislBvD.vol-.willinbontBSObenntifnlflgurep. Clo.,J4. 
OMITH (J.L£WIS). A TREATISE ON THE.DISEASES OF IN- 
" FANCY AND OniLDIIOOD. New l.ixlh) edition, ravisBd nnd 
enlnrged. In one large 3vo. volume ofBOT pages, with 40 illustra- 
tions. Clotb, $4 SO I imtber. $5 6fl ; bnlf Raasin, i 
QTILL& (ALFRED). CHOLERA, ITS ORIGIN, HISTORY, CAUSA- 
" TION, SYMPTOMS, LESIONS, PREVENTION AND TREAT. 
MBNT. In one bundfome ]2nio- volume of 1S3 pnger, with a chart 
ibowing routes of previous epidemics. Oloth, $1 26. 
OTILLE (ALFRED) . TOERAPEDTICS AND MATERIA MEDIC. 
^ Fonrlh reviaBd edition. In two bandsome octavo voiumeE of 1939 

paget. Cloth, £10; leather, (12; rerj liundaometi 

OTILLE (ALFRED) AMD H&ISCH (JOHH M.) TUE NATIONAL 

•^ DISPENSATORY t Containing tbe Natural Historj, ChemiBtry, 

Pharmacy. AationE SQil Uses of Medioinea. Includiug those rea- 

ogniied in tbe Pbarmaoapieiiis of the United Stiites, Qreat Britnin 

Third edition, thorouglily revised and greatly enlurged. In one 
mBgnieeeDtimperiiil oolavo volume of 1707 pages, with 311 noon- 
rnteeneravingson wood. Ctotb, $7 3,^; leather, raised bands, {8; 
very bondsume half Rutsia, raised bands and open bank, $9. Also, 
furutjjbed with Ready Beferesoe Thumb letter Index (or $1 in addi- 

A PRACTIUAL TREATISE ON PRAC 
daome ootnvo volume of 5S4 pages, with 360 
beitutlfuniluelrations. Clotb, S4T5{ leather, t^ T5. 

A MANUAL OF OPERATIVE SURGERY. New edition. In 

one royal 12mo volume of 503 pnges, with 312 iiluslrations. Cloth, 
$2 5«. Jiisirrady. 

OTUDEHTB' SEBIEB OF UANUALS. A series of Bfteen Manualg b; 

^ eminent teachers or examiners. Tbe volumes will be paoket-eita 
]2mos. of from 300-540 page.', profusely illnetrated, and bound in 
red liup cloth, Tbefullowiiig volumea may now be announced:. 
Bell's Comparative PtayBiolog; ana Anatomy, {S 00; BabBrlsDu's. 
Pbysiologieal Pbygios, %i 00 | Gould's Surgical Disgnosis, t^ OO; 
Klein'a Elementsof Histology, J1 60; Peppers Surgical Palhology, 
%i fiO ; Treves' Surgical Applied Anatomy, {2 00 ; Power's Human 
Physiology, $1 ED ; Ralfe'a Clinical Cbemietry, tl 60 ; Clarke and 
Lcckwood's Disscetor's Manaal, £1 50 ; and Bruce's Materia Medioa. 
and Tberapeuliec, tl 50, j«ji tfady. Tbe followinj 
press: Bellamy's Operative Surgery, Pepper's Eoi 
and Curnow's Medieal Applied Anatomy. 

i«For eeparate notices, Bee under various authors' name, 
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OTOKEB (W.) LECTURES ON FEVER. In oa« Bto. lolDme. 

" Cloth, 12. 

CJTDRGES (OCTAVITIS). AN INTRODUCTIOK TO THE BTUBY 

*^ OF CLINICAL MEDICIKE. In one 12niD. toI ClotL, JiaS. 

TiANNEE (THOMAS HAWKES) . A MANUAL OF CLINICA L MEDI- 

■"■ OINE AND PHYSICAL MAGN08IB. Third American from Ihe 
secDDd revised English edition. Edited by Tiibnr^Foi, H. D. In 
[iiiehnndEouiel2aio.volUmeaf 362pp..irittiillns. Cloth, $1 60. 

ON TUE SIGNS AND DISEASES OF PREGNANCY. From 

the second Engliah edition. In one Svo. volume of 4BI1 pngeB.with 
four colored plutes and numerous noodcats. Cloth, $4 25. 

rpAYLOR (ALFHED S.) MEDICAL JUBISPKUDEKCE. Eighth 
AmBrioiLti from tenth Engliish edition, speoinlly revifed by the 
Author. Edited by John J. Reese, M.D. In one Inrge oetiLvo 
Tolnme of 93T pnges, with 70 Illustration!. Cloth, $6 ; leather, 
$6; very hundsome hair RiiEEiiL,ri>iesdbande, $6 50. 

ON POISONS IN RELATION TO MEDICINE AND MEDICAL 

JURISPRUDENCE. Third American from the third Loudon edi- 
tion. In one ootnTO volume of 788 pages, nith 104 illustrationB. 
Cloth, $6 5Dj leather, $H SQ. 

THE PRINCIPLES AND PRACTICE OF MEDICAL JURIS- 
PRUDENCE. Third ed. In two baudsome Svo. vols, of U16 pp., 
with leSillustrutiouB. Cloth, flU) leather, $12. 

I PRACTICAL TREATISE ON THE 

Firth edition, thoroughly revised and 

In one Urge and handsome ootoTO volume of 810 

h 2I>I> lllualrntionE, Cloth, H ; leathei.fB ; verj hmd- 

Rui^aio, to 50. 



one octavo volume of 203 pages, with illuatrntiona. Cloth, $2 2b. 

fJiHOBPSON (SIR HENEY). THE PATUOLOaY AND TREAT- 

"'■ WENT OF STRICTURE OF THE DRETIIRA AND URINARY 
FISTUL*. From the third English edition. In one oolavo vol- 
ume of 350 pages, nith illustrations. Cloth, 23 60. 

rriDY (CHARLES HEYHOIT). LEGAL MEDICINE. Volumes I. 

■'■ ond II. Two imperial octavo volumea oontolning 1193 pagei, with 
2 colored plates. Per volume, cloth, SB ; leather, (T. 

frODB (ROBERT BEHTLEY) . CLINICAL LECTURES ON CERTAIN 
ACUTE DISEASES. In oneSvo. vol. of 320 pp., oloth, $2 50. 

rpaEVES (F.) SURGICAL APPLIED ANATOMY. In one 12iiio. 

''■ volume of 540 pag», with 01 illustrations. Cloth, $2 DO. Bee 
Sl«rfm(j' Serin -/ Manvah. pcge 14, 

rnSETES (FEEDEBICK). INTESTINAL OBSTRUCTION. In one 

-'' l2mo. TolDme of G22 pngei, with BO illustrations. Ctolb, $2. Baa 
Serin of Clinical Manuals, p, 13. 

fpDKE(DAmELHACK), THE INFLUENCE OF THE MIND UPON 
THE BODY. Newedition. In onehandBomeSvo. vol. of 4BT pages, 
with 2 oolorad plales., ,ClotVJ 
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I8ITIHG LIST. THE MEDICAL NEWS VISITING LIST for 1886. 
Accommodates record of practice of 30 patients per day. Hand- 
somely bound in limp morocco, wallet form, with tack, pocket, pencil, 
and rubber, $1. To advance paying subscribers to The Medical 
News or The American Journal, 75 cents; with thumb-letter index, 
25 cent-8 additional. 

ALSHE (W. H.) PRACTICAL TREATISE ON THE DISEASES 
OF THE HEART AND GREAT VESSELS. 3d American from the 
3d revised London edition. In one 8vo. vol. of420 pages. Cloth, $3. 

ATSON (THOMAS). LECTURES ON THE PRINCIPLES AND 
PRACTICE OF PHYSIC. A new American from the fifth and en- 
larged English edition, with additions by H. Hartshorne, M.D. In 
two large 8vo. vols, of 1840 pp., with 190 cuts. Clo.,$9; lea., $11. 

ELLS (J. SOELBERG) A TREATISE ON THE DISEASES OF 
THE EYE. Fourth edition, thoroughly revised by Chas. S. Bull,. 
A.M., M.D. In one large and handsome octavo vol. of 822 pages, 
with 6 colored plates and 257 woodcuts, as well as selections from 
the test-types of Jaeger and Snellen. Cloth, $5 ; leather, $6 j very 
handsome half Russia, $6 50. 

EST (tlHARLES). LECTURES 0^ THE DISEASES PECULIAR 
TO WOMEN. Third American from the third English edition. In 
one octavo volume of 543 pages. Cloth, $3 75 ; leather, $4 75. 

— LECTURES ON THE DISEASES OF INFANCY AND CHILD- 
HOOD. Fifth American from the sixth revised English edition. In 
one large 8vo. vol. of 686 pages. Cloth, $4 50 ; leather, $5 50. 

— ON SOME DISORDERS OF THE NERVOUS SYSTEM IN 



CHILDHOOD. In one small 12mo. vol. of 127 pages. Cloth, $1. 

WILLIAMS (CHARLES J. B. and C. T.) PULMONARY CONSUMP- 
TION: ITS NATURE, VARIETIES AND TREATMENT. In 

one octavo volume of 303 pages. Cloth, $2 50. 
TXriLSON (ERASMUS). A SYSTEM OF HUMAN ANATOMY. A 
. new and revised American from the last English edition. Illustrated 

with 397 engravings on wood. Jn one handsome octavo volume 

of 616 pages. Cloth, $4; leather, $5. 
THE STUDENT'S BOOK OF CUTANEOUS MEDICINE. In 

one handsome royal 12mo. vol. Cloth, $3 50. 
TXTINCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED. 

With additions by the Author. Translated by James R. Chadwick, 

A.M. , M.D. In one handsome 8vo. vol. of 484 pages. Cloth, $4. 
XIITOHLER'S OUTLINES OF ORGANIC CHEMISTRY. Translated 

from the 8th German edition, by Ira Remsen, M.D. In one 12mo. 

volume of 550 pages. Cloth, $3 00. 
TTITOODHEAD (G. 6IMS). PRACTICAL PATHOLOGY. A Manual 

for Students and Practitioners. In one beautiful octavo vol. of 497 

pages, with 136 exquisitely colored illus. Cloth, $6. 
YEAR-BOOK OF TREATMENT FOR 1885. A Comprehensive and 

Critical Review for Practitioners of Medicine. In contributions 

by 22 well-known medical writers. 12mo., 325 pages. Limp cloth, 

$1 25. Preparing. 
y£AB-BOOK OF TREATMENT FOR 1884. Similar to above. 12mo., 
■^ S2Q pages. Limp clot\i, %\ 25. 
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